


EDITORIAL STAFF 
DAN M,. AVEY 
Editor 
FRANK G. STEINEBACH 

Vanaging Editor 

PAT DWYER 

ngineering f 

EDWIN BREMER 

Veta gical Edit 
New York 

. KREUTZBERG 


ditor 


B. K. PRICE 
L. E. BROWNE 
Chicago 
W. G. GUDE 
Pitt irgh 
E. A. FRANCE JR 
London 
VINCENT DELPORT 


Advisory Staff 


IOHN W. BOLTON 
IOHN HOWE HAL! 
N. K. B. PATCH 
HARRY A. SCHWARTZ 


BUSINESS STAB I 





Mo LATHROI 
fising Manager 


Ne York 
! AHRENS 
Ch i 
PELOTI 
| , 
SH. JASPEI 








THE FOUNDRY 


Established in 1892 by John A. Penton 





CONTENTS for 
1933 


\l 


ARCH 


Volume 61 Number 3 
EDITORIAL ’ 
rem perature 
(OVVHeen ll 


\cid 


A. Fk. A. Plans Program for Chica 


Good Housekeeping at Fall it 
Heat Treating Gray Iron Casting 19 
Steel Casting Classifications 

Through the Years with The Foundry 

Cupola Practice for Malleable Iro: 24 


Sculptor Re produces 


Work in Bronze ~t 


QUESTIONS AND ANSWERS ‘ 
Viewing Foundry Developments at Short Range l 
The Foundry Family Photograph Album 
MEN OF INDUSTRY 
ij ss fos . _n 
ANY READER'S COMMENT 
j ; 
° Figuring Melting Cost of Iron f 
Prevent Losses with Proper Gat ind Riser ‘ 
Ihe Adventures of Bill j 
European Foundry lractis j 
Obituary tt 
New Equipment for Foundric ‘ 
FOUNDRY ACTIVITIES 
New Trade Publication 
THE FOUNDRY is published monthly on the 15th of New treet Pari 4 Rue le Londres Berl Lichter 
ich mont bv the Penton Publishing Co.. Pentor feld-West, Dahlmerstrasse, 64a, Germany Cable address 
buildir 129123 W. Third St.. Cleveland, 0. JOHN A. PEN lrotrape! Londor 
rON,. Chairman, Board of Directors; C. J. STARK, Presi Subscription United States and Mexico, $2.00 a 
ient: J. D. PEASE, Vice President; F. V. COLE, Secretary year Canada, $3.00 a year; Great Britain and other 
Member \udit Bureau of Circulations, Associated Busi Foreign Countries, $4.00 a year; single copies 25 cents 
ness Papers and National Publishers Association Copies published three months or more previous to 
Branch Offices Chicago, Peoples Gas building late of current issue 4 cents each Entered as second 
New York,, 220 Broadway; Pittsburgh, Oliver building las matter at post office at Cleveland under the Act 
Washington, National Press building; London, Caxtor f March 3, 1879 Copyright 1933 by the Penton Pub 
House, Westminster, S.W. 1; Birmingham, England, 14 shing Co 


PHe FoOuNpDRY Mareh, 19 











PRECISE come, 


r 








THE DETROIT 


ROCKING ELECTRIC 
MELTING FURNACE ror 


GRAY IRON, MALLEABLE, ALLOY STEEL 
AND ALL NON-FERROUS METALS 


offers unequalled facilities for the economical production of vari- 
ous types of castings with precision in chemical and physical 
characteristics. The accuracy of temperature control and com 
plete homogeneity which are insured by the rocking action of 
the DETROIT Electric Furnace, together with its simplicity of 
operation, are determining factors in the highly satisfactory re- 
sults being obtained by over sixty users in the ferrous field and 
over five hundred users in non-ferrous melting. 


ASK THE MAN WHO USES ONE 
DETROIT ELECTRIC FURNACE COMPANY 
$27 WEST ELIZABETH STREET DETROIT, MICHIGAN 
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LTHOUGH this is 
written at the time 
when banks and all 

financial institutions are 
Presidential 


Foundries 

TIGHTEN BELTS 
closed by 
decree, despair is not re- 
flected in a quick canvass of foundry opinion 
The immediate problem of assembling payroll 
funds is paramount. Several, in the face of 
prevalent uncertainty are manfully maintain 
ing operations on work at hand. All expect re 
lief to develop quickly from the very nature 
of the crisis Larger plants are well stocked 
with materials, despite the downward trend in 
inventories. Low prices have led the big users 
of nonferrous metals to stock ahead for many 
Many expect the removal 
higher 
demand or 


months requirements. 
of the banking jam to bring 
whether through stimulation of 
through inflation which is taking place. The 
foundry industry will move forward from the 
week of March 6 


prices, 


HE second and con 
cluding article on 
housekeeping 
Falk 
company affirms a truth 
A clean, orderly foundry 


As Always good 


VIRTUE PAYS 


practices at the 


pays in reduced operating costs, in prevention 
in greater production and in improve 
The man 


of waste, 
ment of morale and health standards. 
agement is thoroughly convinced of the eco 
nomic value of the clean-up campaign that it 
has carried through to such effective conclusion 
\lleviation of the dust hazard is not the least 
important of the accomplishments of this pro 
gram which has been introduced in many of the 
leading foundries. Danger from this source 
which has been discussed and emphasized over 
the past several years and with increasing in- 
tensity more recently, may be avoided. Found 
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rymen have every consideration for the health 
and comfort of their men Their care in this 
particular can be made most effective in a clean 
accumulations of dust and 


shop, free from 


debris 


O ONE 


with the fast mov 


acquainted 


Have Hand in 


NEW DEAL an 


that a change is taking 


ing events of 1955 
overlook — the fact 
place During the ype 
riod of stagnation which has engulfed all busi 
ness, the foundry industry has not been futilel) 
idle. 
ments have advanced at a rapid place 


In every major branch, technical develop 
Regard 
less of what character of casting may be sought 
by the consuming public, the foundry industry 
can furnish a better product now than in 1929 
Uses have broadened in proportion. The adaption 
of castings to purposes previously unknown has 
created new fields The grim requirements of 
the times have introduced better methods and 
improved technique. At the same time, a chast 
ening realization of the interdependence of all 
upon the common welfare has brought a mors 
sane and cooperative spirit between competitors 
in the foundry 
brought a pat hand to foundrymen 


industry The new deal ha 


‘o 
XNYGEN, lif 


in steel refinement 


Living 


becomes a blemish 


What's New in 
VARCH 


if retained (page 13) 


Progress paraded in 
formation infused, con 
tacts consolidated, lessons learned, self-interest 
served and advancement assured at Chicago in 
Heat treatment, the 
way to make a good product better, 
to gray iron (page 19). Cupola malleable seldom 


explained is detailed (page 24) 


June (page 15) cheapest 


as applied 








Tempe ‘ature 


Affects Molding Sand 


Various factors influence behavior of the 


sand constituents when the mold ts poured 


By SIXTEN O. V. NILSSON 


Swedish Manutacturers Association 


ROM existing foundry literature it seems 
BH tha the behavior of molding sand during the 
been the sub 
The 


frains 


of the casting has not 
deserving 
that 

begin to 


journey 


ject of such an interest as is 
sand 


sinter 


prevailing idea seems to be 
at a certain 


at an increased temperature they melt together 


temperature and 


more or less Sintering of sand is supposed to 
be the cause of the burning on of the molding 
that the sintering point 


However, Standards and Ten 


and for reason 
usually is tested. 
Standards of the A. F. A. do 
or propose molding sand to 
the behavior heated 
ture, although properties of sand at lower tem 
taken into considera- 
from the 
investigations, 


sand 


not 
determine 
tempera 


tative suggest 
testing 
when to casting 
been 
judging 


peratures have not 
tion. Nevertheless 
practical experiences and 
vior at casting temperatures plays a more im 
role than the position of the sintering 


authors 
beha 


portant 
point. 


Connected With Changes in Volume 


It is well Known that the main constituents 
of molding sand are silica grains and clay. Sil 
ica exists in several modifications with different 
modifications 


Some are 


temperatures. Some 


properties. developed 


by heating silica to certain 


are stable when returning to usual tempera- 
ture and others are stable only within certain 


limited temperature ranges. Some transfor- 
mations occur suddenly as soon as a certain tem- 
perature is reached, while others proceed slowly 
or with great inertia. Almost without excep- 
tion transformations are connected with 
changes in volume more or less. 
The most usual form of silica in nature, 

ly quartz, has a specific gravity of about 265, 
while those modifications which are developed 
by heating have a lower specific gravity, down 
to 221. It is evident that molding sand, being 
subjected to a strong heat for the first time, 
must show a tendency to expand or swell and 
that such an expansion expected 


these 


name- 


also can be 


10 


eur, 


by following reheating, because some of the 
modification-alterations 
expansion ordinary 


to temperatures over 2372 de 


are reversible 


Strongest takes place at 
the first heating 
grees Fahr. and depends upon quartz transform 
ing into tridymite which is followed by an in 
15.3 Even at 


lower temperatures similar transformations ox 


crease in the volume of per cent 
the most important being the a-quartz trans 
1067 degrees Fahr \t 
the 


B-quartZ at 
suéden 


forming into 


this temperature a inversion in 
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hig. 1—Expansion curves of silica minerals heated from 0 
to 1000 degrees Cent. Fig. 2—Average dilatation curve oft 
molding sand 
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atomic crystal structure occurs. Expansion is 


not great, only 0.4 per cent, but the rapid man 
ner in which it takes place causes a splintering 
of quartz grains and, when sand is used as mold 


ing sand, a roughening of the mold surface 
Fig. 1 shows the thermal dilatation of dil 
ferent silica modifications according to H. Le 
Chatelier. These properties are well known by 
the manufacturers of refractory materials, but 
they do not seem to have been taken into con 
sideration by foundrymen However, as will be 


shown, they explain in a natural way several 
difficulties encountered in manufacturing cast 
Ines 
Cannot Return to Plastic State 
The bonding material or clay, which is found 


in molding sand or is worked in by making syn 
thetic 


eral constituents. 


molding sand, consists mostly of fine min 
Typical clays contain consid 
erable quantities of particles of fineness corre 
sponding to the colloids which have dimensions 
from 0.0001 to 0.000001 millimeters Some of 
the clays contain considerable quantities of basi 
constituents: Al.O., Fe.O., MgO, CaO and alka- 
and frequently CaCO The 
clay, kaolin, has the composition Al,O.- 2 SiO 
2 H.O. By heating the clay to 230 degrees Fahr. 
it loses all the water, which is kept in the pores 


lies also purest 


or is adsorbed on the surface of the clay par 
ticles. At higher temperatures the water chem 
ically combined with mineral constituents as 


the hydrates of iron oxide, aluminum oxide and 
silica found in hydrosilicate form, is driven out. 
In fireclays, kaolin is the main hydrosilicate and 
By heating to 840 
degrees Fahr. it loses half of that water 
and by for 1 hour to 1112 de 


contains 13.9 per cent water. 


to 932 


content heating 





burnt on condition, 


big. 3—A test piece showing a heavily 


Ad. etched 
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1 corebon 


ig. I—Small prismatic test pieces were made in 


for the burning on test 


Kahr. all combined water 1s 
out In 
and 


have a 


S@ pee: | 


chemically 
driven Clay cannot be 


These 
upon the 


such a case the 


made plastic binding again circum 


stances also bearing behavion 


of molding sand when heated. 
That part of the molding material, which 
forms the mold surface, frequently is heated 


strongly during the time the mold is being filled 


With metal Heat radiation from the melted 
mass may, especially on big castings, be so in 


tense, that the temperature at which the quartz 
reached 
that 


tempera 


transforms from a- to Z- quartz is 


Krom the previous discussion it is evident 
that 


Thus the sand grains in the mold surface 


clay loses its binding property at 
ture, 
expand and move in 
the binding material 
practice a surface layer, which is heated strong 


relation to each other and 


bond Thus in 


loses its 


lv through radiation, works loose from the mold 


wall and falls down in the metal Sand pat 
ticles thus are carried to other parts of the mold 
where they remain on the surface or are sui 


rounded by metal and cause rejection of the 
casting. Where the sand surface has been 
loosened, the castings are rough and are re 


ferred to as scabbed castings. 


Castings Show Deep Grooves 


Not there 
phenomenon to develop completely 


the 


fLrooves, 


always is sufficient time for the 


Sometime 
castings show less deep 


which 
burst 


more or 
indicate that 
panded and bulged 

inclined to believe that 
well known to stoveplate makers, 
bulging up of the 

As will be 
derived 


only 
the surface has e» 
The 


a phenomenon 


out author 1 
rat-tails, 
results from 


expansion and mold-surface 


along the metal stream. shown later 
another explanation 


investigations on the properties of molding sand 


also can be from 
by heating. 

It is a well-known fact that 
sands act differently as the scabbing phenome 
non. This can be explained from the mineral 
composition and from the properties of the cla) 


various molding 
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In addition, such facts as the pouring tempera- 
ture, pouring time, casting thickness, ramming 
degree and the form of the mold surface, in- 
fluence the phenomenon. Low pouring tempera- 
ture, short pouring time, eight casting thickness, 
soft ramming of the mold and a concave surface 
of the mold help to avoid the scabbing. 

The previous explanations give a basis for the 
statement that each molding sand demands the 
completion of the pouring within a certain time. 
Pouring must be completed before any part of 
the mold surface is heated to the critical tem- 
perature, when the sand grains expand or the 
clay loses its bond. 


Make Two Tests on Sand 


It also is evident that the scabbing phenome- 
non can be checked or modified by mixing the 
molding sand with materials which shrink when 
heated, or burn away. Mixing with coal dust is 
common. Sometimes sawdust and moss-litter 
are used, specially in making dry sand molds. 

One can get an idea of how the molding sand 
will stand against the pouring heat by making 
two different tests. One is carried out as a dila- 
tation test. A small sand cylinder, (1). Fig. 6, 
which is 42-inch diameter and 2 inches long, is 
rammed and put in an iron pipe (2) with slight- 
ly larger inside diameter. One end of the pipe 
is provided with a bottom (3) which is welded 
to the pipe. The sand cylinder is placed on the 
bottom carefully and a small plate (4) of quartz 
glass is placed on the top of the cylinder. The 
pipe is introduced in a suitable electric furnace 
(5) and is fastened to a stand (6). A quartz 
glass pipe (7) is placed on top of the sand cyl- 
inder, and can slide in the holder (8). Finally 
some arrangement is provided for the deter- 
mination of the movement of the glass pipe, for 
example a dial gage (9). The temperature in- 
side the iron pipe is controlled by a thermoelec- 
tric pyrometer (10). Expansion of the iron pipe 
is ascertained by a preparatory test. As will be 
understood from Fig. 1. the expansion of the 
quartz glass pipe may be neglected. By rais- 
ing the temperature slowly it now is possible to 
notice changes 
in the length 
of the sand cyl- 
inder. The au- 
thor has found 
through inves- 
tigations’ that 


the cylinders 
o f different 
sands begin to 
expand slowly 
at about from 
392 to 572 de- 
grees Fahr. 
Sometimes a 





big. 5—Pieces were allowed to cool in slight contrac- 
the mold and shaken out with care tion will be 
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first 
tests are 
made with 
green. sand. 
The expansion 
increases and 
specially 
large from 932 
to 1112 degrees es 
Fahr. The cyl- 
inder reaches 
its greatest 
length at about 
1292 or 1472 
degrees. There- 
after it sinks 
slowly. The ay- 
erage progress 
of the 
graphically is 
shown in Fig. 
2. D i fferent 
sands show dif- 
erent curves 
and higher 
ramming de- 
gree raises the curve. In the author's investiga- 
tion the at the top of the 
curve was about 1 per cent. 

The same electric furnace may be used in the 
second test. It must be in the horizontal posi- 
tion and arranged with a refractory pipe as is 
usual in the direct-combustion method for de- 
termining carbon in iron. Sand in the dry state 
is packed loosely in the small porcelain boats 
or containers which are used in the test. The 
surface is struck off evenly and the boat is in- 
troduced in the pipe of the furnace, already 
heated to proper temperature, for instance 2462 
degrees Fahr. as the average pouring tempera- 
ture for cast iron. The sand surface is observed 
carefully all the time and the observations refer 
to the following: 

Decrepitation means the phenomenon which 
consists in some grains being shot in the air with 
a crackling sound. Decrepitation takes place at 
lower temperatures, probably within the tem- 
perature range up to 1112 degrees Fahr, and 
surely depends upon the previously mentioned 
transformation in quartz. Presence of small! 
grains of lime also may result similarly. 

Gas eruptions sometimes are noticed in fine 
grained sands such as are used in stoveplate 
foundries. Small craters appear on the surface 
of the sand from which fine dust particles are 
thrown up. These eruptions may be caused by 
lime particles, which are split up in CaO CO,, 
the latter being the escaping gas. They also may 
be caused by evaporation of hydrated water, the 
vapor carrying away small sand and clay par- 


noted at 
when 


; 2 
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Fig. 6—Sketch showing the principal! 
parts of the dilatometer 


average expansion 


ticles. 

Expansion in the sand results in a projection 
of the sand surface beyond the border of the con- 
tainer or a rising of (Please turn to page 44) 
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Oxygen in Acid Electric Steel 


Fluidity in steel is related to presence 


of dissolved oxide or suboxide of tron 


By HENRY D. PHILLIPS 
Metallurgist, West Lawn, Pa 


ESPITE the fact that the entire steel] in- 

dustry depends upon the control of oxygen 

content during the refining process, com- 
paratively little is known of the effect of that 
element upon steel, particularly the influence of 
minute amounts of oxygen dissolved in the 
metal. Nearly every obscure ailment of steel 
has, in the absence of evidence to the contrary, 
been ascribed to the effect of some gaseous ele- 
ment such as oxygen, hydrogen or nitrogen. In 


this discussion of the subject, while absolute 
proof of oxygen’s effect upon the phenomena 


noted is not available, substantial evidence is 
present in the form of results obtained. 

During the working of an acid electric heat 
the steel contains iron oxide which must be 
eliminated, the quality of the steel depending 
upon the extent to which it is done. If not enough 
is removed ‘‘wild’’ steel results and if too much 
is removed other undesirable results may be- 
come evident. 


Depends on Iron Oxide Present 


It generally is believed that inclusions are re- 
sponsible for a great many failures of steel in 
service. Iron oxide is the basis of most inclu- 
sions and the type found in the steel depends 
upon the amount of iron oxide present when they 
were formed and the type of deoxidizer used. 

Most every steel foundryman has associated 
wildness in steel with insufficient deoxidation, 
but while they nearly all have noted a lack of 
fluidity and other abnormal behavior of some 
acid electric steels, few, if any, have associated 
it with a lack of iron oxide in the steel, or too 
much deoxidation. 

Batty seems to have been the first to note and 
record the influence of small amounts of iron 
oxide upon the fluidity of steel. In a paper pre- 
sented before the Sheffield Society of Metal- 
lurgists and Metallurgical Chemists in October 
1923, he discussed the subject, noting that fluid 
ity is not a direct function of temperature and 
conventional composition alone, but that it is 
March, 1933 
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affected by an element not ordinarily determined 
in steel analysis, namely, oxygen, as iron oxide 
or a presumed suboxide of iron. 

He concluded from his observations that fluid- 
ity, or fluid life in a steel is related to the pres- 
ence of dissolved oxide or suboxide of iron and 
that a steel containing little or none of that dis- 
solved oxide evolves a great deal of its surface 
heat as light, and hence loses its fluidity. He 
found that these steels are lighter in the liquid 
condition and have a higher freezing point than 
steel otherwise similar in composition but con 
taining normal amounts of dissolved oxide 


Obtained at Expense of Temperature 


A steel lacking in this iron oxide would then 
be expected to have a higher fluid and solid con- 
traction than an otherwise normal steel. This is 
so, and such steels cause more rejections than 
normal steel due to pipe cavities, hot cracks. 
etc. In the absence of this iron oxide the requi- 
site fluidity must be obtained at the expense of 
temperature, with a resultant increase in fuel 
consumption, refractory wear and mold attack. 

Therefore, this controlled presence of dis 
solved oxide of iron in steel for castings results 
in increased productivity from metal in the 
ladle due to the almost entire absence of metal 
freezing in the nozzle, or in hand-shanks, and 
the reduced size of risers which may be em- 
ployed. It results in fewer rejections due to the 
Slightly lower solid contraction, the ability to 
produce thinner sections and the better surface 
resultant upon the decreased surface tension of 
the more fluid steel contacting with the mold 
during casting. Freer machining properties also 
may be noticed and of particular importance to 
the furnace operator is the decreased wear on 
refractories and reduced current consumption 
the requisite fluidity is attained in a 
shorter period, and apparently at a lower tem- 
perature. 


because 


This small amount of oxide of iron does not 
act like the oxide of iron present in an inade- 
quately deoxidized steel which results in the 
formation of blow holes, possibly due to a reac- 
tion, in the higher plastic ranges, between oxide 


of iron and carbon. There is no evidence of any 
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undesirable action as a result of its presence 
As this condition of low fluid life in a steel, 
satisfactory in respect of chemical composition 
ordinarily determined and of temperature, may 
be remedied by an addition of iron oxide to the 
bath of metal, either direct to the metal or to 
the slag, the steel is logically designated as ove) 


re duced. 


In the usual acid electric steel practice the 
melter’s count test is used as a measure of fluid 
itv. The best method of applying this test is to 
pour a sample of the steel into a standard open 


Fig. 1, 58) 
noting the seconds required for the sample to 
film over. This is a much more accurate indica- 
tion of fluid life than can be obtained by allow- 
ing a spoonful of metal to set in the spoon, for 
in acid practice the slag may become more uh 


core-sand mold, as shown in (page 


manageable than in basic practice, and as a re 
sult the spoon may become heavily coated with 


slag, thus holding a smaller amount of metal, or 
may become coated with a light slag covering 
and hold a larger amount of metal. Varying 


quantities of metal in the test spoon are likely 
to affect conclusions wrongly. 


Molds Have Spill Gate 


These core sand molds are of a capacity some- 
what less than the spoon and are provided with 
a spill-gate, so that samples of uniform size are 
obtained. A sample of metal is taken from the 
furnace in a spoon and poured into a core mold, 
any excess metal flowing out through the spill 
gate. Once the spoon is emptied time starts and 
the seconds are counted until a film completely 
forms over the surface of the metal in the core. 
In a highly fluid metal small specks of film ap- 
pear and move about on the surface, some being 
reabsorbed and later reappearing. In a metal of 
low fluid life, a film quickly forms over the sur- 
face of the sample and even though an otherwise 
satisfactory second count is obtained, this quick- 
forming film may be taken as an indication of a 
condition unsuitable for the production of light 
steel castings. 

This over-reduced state is apparently due to 
the maintenance of reducing conditions 
in the furnace during which time nascent silicon 
the metal. Nascent silicon appears to 
exert a stronger deoxidizing than 
silicon added in the form of a ferroalloy. In fact 
than that of 


severe 


enters 
action does 


its reaction seems to be stronger 
aluminum though of course not so rapid. 

When tests of normal steel are made before 
and after the addition of the finals it will be 
found that the use of silicon and manganese has 
reduced materially the fluidity of the metal. 
Considering that there has been only a slight 
drop in temperature upon the addition of these 
finals, along with an appreciable increase in 
tarbon and manganese content (both of which 
elements should increase the fluidity of the 
metal), it is found hard to correlate the two un- 
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less it is ascribed to some obvious constitutional 
difference other than the modification of car- 
bon, manganese and silicon contents. As man- 
ganese and silicon react with the iron oxide pres 
assumed that the constitutional 
lowering of the iron oxide 
is significant, that an addi- 


ent it is to be 
change consists of a 
content. However it 
tion of ferrosilicon and 
steel which appears to be over-reduced does not 
the fluidity (al- 
but in some instances has produced 


ferromanganese to a 


produce a serious decrease of 
ready low) 
a slightly higher fluidity. It is not possible to pre 
vent this marked decrease in fluidity in a nor 
mal steel upon the addition of the finals, but it 
is possible to prevent the low fluidity condition 
about severe reducing 


brought apparently by 


conditions in the furnace, when nascent silicon 
enters the metal. 
It is significant that when this low fluidity 


condition does arise it be cured by return- 
ing to oxidizing conditions in the furnace. While 


this is a cure for the deficiency, it is best to adopt 


may 


preventative measures, so making the steel that 


the over-reduced condition is avoided. 
Foundrymen who have had experience with 
both electric and converter steels claim a 


greater life for the latter. Considering the pro- 
cedure followed in making converter steel it can 
be seen easily if the over-reduced theory is con 
sidered, why this should be so, and why they do 
not need such large risers for converter steel as 
for electric steel. 


Could Not Pour Heat 


A striking example of this over-reduced con- 
dition in acid electric steel follows: A particu- 
lar order specified steel of 0.15 to 0.20 per cent 
carbon, 0.50 to 0.60 per cent and 
0.60 to 0.80 per cent silicon. It was decided to 
introduce the desired silicon content by reduc- 
tion from the slag even though it realized 
that it would be nothing but a guess, due to the 
inability to judge it by cup after about 0.30 per 
cent was present. The heat progressed unsatis- 
factorily throughout, particularly the 
finish when, with an estimated silicon content of 


manganese 


was 


near 


0.50 per cent, it was impossible to get a fluidity 
reading of more than 18 seconds, a complete 
film, suddenly and without warning, forming 
over the sample of metal after this short 
of time. As most of the heat was to be poured in 
handshanks it was realized that this fluidity was 
unsatisfactory. Finally at the expense of tem- 
perature and refractories a time count of 25 
seconds was obtained, the manganese added and 
the heat tapped. Although the ladles were satis- 
factorily heated the metal froze on the lips. It 
being impossible to pour it, the metal was put 
back into the furnace, ored down, worked and 
finished, the desired silicon being added as ferro 
silicon. Though no hotter, if as hot as previous- 
ly, the metal poured in normal manner through- 
out the heat. At first (Please turn to page 50) 
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being 





Progress 


constructed at a Century of 


A. Plans Program for Chicago 


Technical sessions, exhibition of equipment 


and supplies, and fair provide attractions 


ROBLEMS of interest to all branches of the 
P foundry industry and questions of particu 

lar importance to each of the various sub- 
divisions of castings manufacture, are included 
in the technical program for the annual conven 
tion and exhibition of the American Foundry 
men’s association to be held in the Stevens hotel, 
A Century 
addi 


) 


Chicago, June 20 to 23 In addition, 
the Chicago Fair, 
tional attraction before 
history of the 


of Progress, offers an 


never equaled on the 


association. 


Foundry costs will be given the center of the 
stage on Tuesday afternoon, the opening day ol 
A four act play under the dire: 


tion of the association’s cost committee with the 


the convention. 


co-operation of A. E. Grover, cost consultant, 
the Gray Iron institute, Cleveland, will drama 
tize a problem that in some form touches every 
general session, covering 


foundry. The second 


“Good Housekeeping,” a subject of vital import 
ance to every foundry owner, was announced in 
more detail in the February issue of THE FouND 
RY. A third subject of interest to every branch 
of the industry, namely “Materials Handling,” 
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will be considered at a joint meeting sponsored 


by the recently formed joint committee of thi 


\. F. A., and the Materials Handling division of! 
the A. S. M. E. special consideration will be 
given to handling problems of the small foundry 


under present operating conditions 


Ambitious are being arranged fo) 


the four branches of production. In 


progranis 
steel] found 


ing, three sv ssions will be provide d., one to deal 


principally with test methods, and the other two 
to consider various alloys in steel castings. Two 
sessions will be devoted to malleable iron manu 


facture, the first being a round table luncheon 


meeting on Wednesday of the convention week 
\ round table luncheon and two regular session 


are being arranged for the nonferrous division 

Gray iron will occupy a prominent spot in the 
convention picture. One of the important meet 
ings on that 


with the American Society 


gathering 


Materials 


subject will be a joint 


for Testing 


on Friday, and will be devoted to gray iron 
specifications and tests. Other sessions will 
cover electric melting and general practice \ 
symposium on gray (Please turn to page 0o8) 








hig. 9—Racks pro- 
vide storage facili- 
ties for spindles and 
other equipment for 





sweep molding 


(Good Housekeeping at Falks 


Program materially tmproves conditions from 


the standpoint of cost and health to employes 


By V. J. HYDAR 


Apprentice Supervisor, Falk Corp 


N FURTHERING the good housekeeping pro 
| gram at the Falk Corp., Milwaukee, which 

was described in part in the February issue 
of THE FOUNDRY on page 10, a wash room with 
accommodations for 213 men was built on a bal 
cony floor directly abcve the supply room. It 
is equipped with eight fountains, each of which 
will accommodate eight men. Benches, waste 
paper cans and other conveniences are provid- 








ed The wash room, as well as the supply rcom 
below, is equipped with sprinkler’ protection 
against fires. It is nicely appointed with rub- 
ber mats on the painted concrete floor and brass 
kick plates on the docrs at each of the two en 
trances to the room. The men make every ef 
fort to keep the place clean and an attendant 
is responsible for the order of this and other 
lccker rooms. 

A similar wash room located near this one 
has accommodations for 96 men and steel lock 
ers have been put into various places in the 





} , } ; ; > +} Fig. 10—Large core room, where all brick and masonry has 
shops for the convenience of the workmen. been painted white, and all structural steel aluminum 
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In line with the general cleaning up idea, pro- 
visions have been made for the racking of spin- 
dles and other equipment used in the making 
molds and molds in the pits 
Similar provisions have been made for the rack- 
the and other clamp- 
ing devices fcr heavy jobs. The savings in time 
in getting the necessary supplies for such work 
incurred in build- 
Formerly, a helper had to 


of sweep large 


ing of rails, bars, screws 


should soon for the cost 


these 


pay 


ing racks. 





Fig. 11 (Above)—A mixer specially constructed to mix mold 
wash. Fig. 12 (Below)—The hinged cover may be closed to 


prevent splashing 
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provided for 


clamps. 


Fig. 13 (Above)—Special storage is 
Fig. 14 (Below)—A recently constructed space for heads and 


gaggers 


spend considerable time in turning over heaps 
of such equipment to find the proper pieces It 
may be noted Fig. 9 that the brick wall 
in the background has been painted white, ma- 


terially brightening up an otherwise dark area 


from 


in the shop. 


Other efforts at cleaning up can be noticed 
in Fig. 10 which shows the green sand floor of 
the large core room. The roof is of sawtooth 


construction and, combined with the large glass 
area on the north wall of the building provides 
ample daylight in almost any kind of weather 
The illustration which has been reproduced from 
a photograph taken in the afternoon immediate- 
the had cleaned up 
shows how the floors are swept and everything 


ly after day's work been 


is arranged neatly for the coming day 


Handling Facing Sand 


Fig. 15 which is a view taken near the west 
end of the same floor shows the sand control 
laboratory and the discharge belts from two 
of the facing mills which are used in mixing 


core facing. The small wcoden box in the fore 
ground is used for storing sling chains and ropes 
when they are not in use. Boxes shown under 
the spout from the facing mill are for the trans 
portation of facing to the core room floor. They 
welded steel construction, made to our 
and the curved lugs at the upper 


corners of the boxes provide for hitching to the 


are of 


own design 


crane. The lugs were cast in our foundry and 
welded to the boxes. The upper edges of the 
17 











hig. 15—View of the large core room showing discharge end of the facing mills. 


Boxes under the spout are of 


boxes are flanged to give additional stiffness and 
are protected against corrosion by a heavy ta) 


base paint on the inside and aluminum paint on 


the outside. The doors at the bottoms of the 
boxes are hinged and are held open by hasps 
which are welded to the faces of the boxes. A 
row of these boxes is arranged along the wall 
of the core room shown in Fig. 10. 

The old job of hunting over the entire shop 
for heads has been overcome largely by the 
storage space shown in Fig. 14. Heads are 


shelved according to size and the men who use 
them are held responsible for putting them back 
in their proper places. What is perhaps a still 
the 


them to- 


Saving is reclaiming 
gaggers, bundling 
gether with and label- 
ing them according to length. 
Formerly, a couple of cld pen 


greater practice of 


wire 


sioners were given the job of 


straightening best 


they could, with the use of a 


Safeers, as 


hammer and an anvil. The 
straightened gaggers were 
thrown indiscriminately into 
a heap in one corner and it 
seems that there were neve) 
enough geod ones of the right 


size for any sizable job. Help 
frequently 


ers spent a_ half 
day at a time hunting gaggers 
the and 
time of the day would find sey 


eral of them at the heap. New 


for large molds any 


gagger rod was continually 
being requisitioned from the 
store rcom and the entire ar- 
rangement was quite expen- Mig. 


sive and rather inefficient. 


1S 


A pneumatic rod straighten 
ing machine has been installed 
for the reclaiming 
gaggers and the same two old 
t turn out their 


purpose of 
imers can now 
much more 
plenty of time even for 


work readily and 


have 


bundling and labeling. Thi 
shelving shown in Fig. 14 is 


located on the large molding 
floor where the gaggers can be 
had without the 


a long walk to the gagger pil 


necessity of 


for them. 
Along the 
bin for clamps which is shown 
in Fig. 18. The bin will be 
repainted the 
ments marked according to the 
sizes of the clamps in them. A 
is also provided 


same lines is the 


and 


compart 


compartment 


steel construction 


for wedges and, again, a great 
deal of the helpers’ time has 
been saved by this installa: 


tion to care for Clamps and wedges. 
Another money shown in Fig 1] 
This is a motor-driven mixer for mold wash It 


saver is 


was designed and built in our shop and is made 
The pad- 


\ iew 


of heavy steel plate welded together. 
is shown in the interior 
Fig. 12. It is driven by 
electric the 
closed to prevent spattering. 
of wash taken from the mixer 
the tap shown in the front on Fig. 11 


agitator, 
mixer in 
motor 


dle. or 
of the 
a small 


same 
hinged cover 
A supply 

through 


and the 


and 
can be 
can be 


quantity that is not used can be emptied back 
into the mixer. 

Formerly, each helper had to make the wash 
for the job on which (Please turn to page 61) 





16—A locker and wash room, located immediately above the supply room. 


has accommodations for 213 men 
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Heat Treating G "ay lron Castings 


Vethods tnelude normalizing, quenching 


and drawing, annealing, and nitriding 


By JOHN W. BOLTON 


Lunkenheimer Co., Cincinnati 
OME knowledge of graphitization and rea 
tions of metalloids is a prerequisite to in 
telligent heat treatment of cast iron. It is 
obvious that if maximum softness is desired the 
temperature of a pearlitic cast iron must be cal 
ried somewhat above the transformation rang: 
and that cooling through and for a couple hun 
dred degrees below this range must be slow. 
Such an annealing or softening treatment pro 
duces a material composed almost wholly of fer 
rite and graphite. On the other hand if hard- 
ening is the objective it is necessary to go con 
siderably above the transformation point and to 
quench through quite rapidly. The higher the 
temperature the more carbon in solution, hence: 
the greater hardenability in theory. 


Requires High Temperature Annealing 


When cooled rapidly or chilled the cementite 
austenite structure is shown. Irons of this struc 
ture are known as white irons and are in- 
tensely hard as cast. Intermediate types, be 
tween white iron and gray iron are known as 
mottled irons. These contain cementite and 
graphite both, as well as austenite (or at room 
temperatures) martensite or pearlite. It some- 
times is desired to soften such irons, as the free 
cementite or chill is very hard to cut. This 
usually requires higher temperature annealing 
than is needed for straight gray iron. 

Black graphite flakes which are soft and non- 
tenaceous weaken the matrix of the iron consid 
erably. They are one of the distinguishing 
structural features of gray iron as opposed to 
steel (except in rare cases steels do not contain 
free graphite). The amount, size and distribu 
tion of graphite flakes are major controlling fac 
tors determining many of the physical proper 
ties of gray cast irons. Control of graphitiza 
tion is important, not only to the founder, but 
also to the heat treater. 

The pearlitic matrix is characteristic in most 
gray irons. Alternate lamellae of cementite and 
ferrite, and the general resemblance of this 
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structure to that of pearlite in steel may be 


noted in micrographs. \ completely annealed 
gray iron, consists wholly of ferrite and graph 
ite flakes. This ferrite is similar to that found 
in pure iron and in low carbon steel Marten 


sitic structure is obtained by proper quenching 


treatment. 
Results of Alloying Elements 
This exposition of the principles unde 
lving heat treatment of cast irons has been con 
fined largely to consideration of rather pure 
iron carbon alloys. Commercial cast irons are 
alloys of iron, carbon and silicon, plus manga 
nese, phosphorus, and sulphur, and in many 
cases alloying elements, such as nickel, chro 
mium, molybdenum and the like The intluence 
of these elements on heat treatment results may 
be briefly summarized as follows 


SILICON—-Silicon in cast iron may range from 
below 1 per cent up to possibly 3 per cent It 
is What is known asa graphitizing element Ko 


a given sized section the amount of graphitiza 
tion, the relative percentages of graphite and 
combined carbon, can be controlled to a large 
degree by adjustment of silicon content Sili 
con also lowers the amount of carbon required 
for the eutectic, changes the pearlitic transfor 
mation range, and in other ways modifies the 
properties of the iron. 
SULPHUR AND PHOSPHORUS——Although the ei 
fects of sulphur and phosphorus are important 
from the foundrymen’s viewpoint they may b 
disregarded, merely mentioning that in suffi 


cient amounts, manganese depresses the critical 
range. 

NICKEI In amounts up to slightly over 1 pr 
cent nickel, has a mild graphitizing action and 
does not interfere with annealing. It lowe) 
the critical range and decreases the critical 


quenching speed. The lowering of the critical 
point by nickel is so marked that at from 4 to & 
per cent nickel the metal will be largely mat 
tensitic in the as cast state, and at 1&8 or 20 pe! 
cent nickel it is largely austenitic. 
CHROMIUM—This element is a carbide sta 
bilizer, tending to inhibit graphitization It i 
said to raise the transformation range, but 








also to decrease the critical quenching speed. 

MoOLYBDENUM—-Molybdenum is a carbide sta- 
bilizer, lowers the transformation range and de- 
creases the critical quenching speed. 

It will be obvious that in some the 
proper use of alloys will facilitate heat treat- 
ment by quenching. Lowering of critical range, 
some stabilization of carbides, and lowering of 
critical quenching speeds are definite advan- 
tages, frequently resulting in easier manipula- 
tion, less drastic treatment, and probability of 
greater toughness in the finished product. On 
the other hand, elements like chromium and 
molybdenum, carbide stabilizers, may cause dif- 
ficulty in annealing. 


cases 


Factors on Heat Treating 


In the majority of commercial nonalloyed cast 
irons the pearlitic transformation occurs around 
1325 to 1340 degrees. In some of the alloyed 
irons it, of course, is somewhat lower. 

The following ABCs of cast iron heat treating 
practice must be observed: 

i—If good results are wanted, the original 
castings must be of good close grained material, 
desirably low in carbon content, say 2.70 to 3.20 
per cent, and with a largely pearlitic matrix 
i.e. the combined carbon should be somewhere 
from about 0.50 to about 0.70. Coarse open 
grained irons do not heat treat well. High-car- 
bon high-silicon irons should be avoided. 

2—All cast irons are relatively nonductile. 
Placing cold castings, particularly those of com- 
plicated shapes, into a hot furnace is quite like- 
ly to cause cracking. Safest practice is to pre- 
heat to 500——-600 degrees Fahr. before placing 
in a hot furnace. 

3——Drastic quenching 
avoided, and quenched castings must be drawn 
if toughness is to be maintained. 

4—-In quenching treatments, long holding at 
temperature will cause trouble. 

The principal commercial heat treatments ap- 
plied to gray cast irons are as follows: 


treatments are to be 


1—-Normalizing, aging, or low temperature 
annealing, to relieve internal stresses. 

2—_Dead or softening annealing to 
machinability. 

3—Quenching and drawing to increase hard- 
ness and wear resistance. 

4——Nitriding. 

In case of chilled or mottled irons another or 
fifth type of annealing is used, which is called a 
chilled iron anneal. The regular anneal for 
white iron used in the production of malleable, 
cast iron, will not be discussed 


increase 


or malleable 
here. 

Many castings, particularly those with uneven 
sections, have internal stresses. These, if not 
relieved, frequently cause warpage and in ex- 
treme cases have been known to cause cracking. 
In precision work former practice was to allow 
the castings to age for periods from a few days 





up to several months or more. This practice 
was time consuming and not always efficacious. 

In other cases, castings are used at fairly high 
temperatures and must maintain their dimen- 
sions under operating conditions. 

Low temperature annealing or quick aging to 
remove internal stresses consists in heating to 
about 900 degrees Fahr., holding from 1 to 8 or 
10 hours (depending on the casting), and cool- 
ing slowly to well under 450 degrees Fahr. be- 
fore removing from .the furnace. The object is 
to get the metal plastic enough to allow relief 
of internal stresses without getting into the tem- 
perature range where graphitization takes 
place. In most close grained irons graphitiza- 
tion at 900 degrees Fahr. is extremely slow, 
hardly appreciable over a few hours. In 
of open grained irons it may prove desirable to 
drop the temperature say to 800 degrees Fahr. 
This type of quick aging causes little change in 
the physical properties of the metal. 


case 


In other cases some slight softening as well 
as stress relief is desired. This is accomplished 
by running the temperature up to 1000 or even 
to 1150 degrees, depending on the time and on 
the amount of softening desired. This softening 
usually results in some slight tensile 
strength. 


loss in 


Dead or soft annealing of gray iron requires 
heating above the transformation point, hold- 
ing a sufficient time to allow complete penetra- 
tion of temperature and cooling slowly down to 
well below the pearlitic transformation. The 
annealing temperature usually employed is 
about 1450 degrees, followed by slow cooling to 
900 degrees or under. In the presence of 
tain alloys it may prove necessary to 
the temperature or time or both. 


cer- 


increase 


May Cause Graphite Grain Growth 


Dead annealed cast iron is soft, usually about 
120-140 brinell, depending somewhat on the to- 
tal carbon content and on the silicon content. 
In presence of alloys the hardness may be some- 
what higher. Dead annealed cast iron is an 
easily machined ferrous alloy. Its strength is 
lower than that of the original cast 
10 to 25 per cent. 


somewhat 
metal, usually by 

Too high annealing temperature or too long 
annealing time or both may cause some graphite 
grain growth, with consequent detriment to the 
properties of the metal. 

Completely chilled irons usually require high- 
er annealing temperatures than gray irons, 
often 1600 degrees to 1750 degrees, and in some 
cases several hours may be required before the 
cementite is fully broken up. Castings with 
small chilled spots in fins, small sections, ete., 
often cause the annealer trouble. To eliminate 
the hard spots it is necessary to anneal. Some- 
times a regular 1450 degree anneal will suffice, 
sometimes a higher temperature is required. 
Without some experi- (Please turn to page 62) 


Tre Founpry—March, 1933 














Steel Casting Classifieations 


Market quotations and differentials 


applied to cast 


By DAN M. AVEY 


ROGRESS and leadership have been actively 
P in evidence in the steel casting branch of the 

foundry industry during the span of 60 or 
more years of steel casting production. A high 
type of executive ability and management talent 
has been identified with steel foundries. This is 
evidenced in the growth of production and use of 
steel castings. From a total of 216,000 tons in 
1900 to 1,773,000 tons in 1929 the advance has 
been regular and only an occasional lag has been 
encountered. 


Technique and Production Emphasized 


This steady growth has been a tribute to abili- 
ty along technical and production lines. The im- 
provement of product, the adaptation of steel 
castings to a wide range of commercial 
and the acceptance by such a wide variety of 
commercial and industrial consumers attest this 
fact. While manufacturing lines have 
built and operated their own steel foundries, it 
is estimated that cent of the total 
nage of steel castings produced has been made 
available through jobbing sources. With about 
300 steel foundries listed in 1929, 240 were re- 
ported as manufacturing castings for sale. The 
annual sales of these commercial steel castings 


uses, 


some 


83 per ton- 


were estimated as in excess of $175,000,000 dur- 
ing the period immediately preceding and in- 
cluding 1929. 

While no summary has been made of the capi 
tal investment required, it it 
sume that it was at least equal to the annual 
volume of reported. The total involved 
shows the stature of the steel foundry branch 
among industries. 

Against the splendid accom plish- 
ment which is reflected in the growth in 
duction, the business record as reflected by state- 
ment of profits is not commendable. A survey 
of the net earnings of a representative number 
of foundries representing a cross section of the 
various types of plants and also reflecting the 
range of steel castings produced shows that for 
the period from 1924 to 1928 inclusive, the av- 


reasonable to as- 


sales 


record of 
pro- 
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steel commodities 


erage earnings represented only 4.8 per cent of 
assets and with a capital turnover of 0.83 per 
cent. With such a low record of return during 
a prosperous period, the disastrous effects of the 
depression era upon the industry readily may 
be understood. One foundryman recently 
stated that during 1932, the loss per ton of steel 
castings produced throughout the industry had 
been $45 to $50 a ton. 

In the steel foundry industry no less than all 
others, the evils incident to the period have pre 
vailed. Recognition of the fact that 
pacity existed was no deterrent to the industry 
at large in the fight for business. The spiraling 
decline in prices was accelerated by a tendency 
to price for volume which of course did not ma- 
terialize. Demand not stimulated by re- 
ducing The descending line of 
casting production was unhampered by the con 
tinued offering of lower and lower quotations. 


over-ca 


was 


prices. steel 


Study Merchandising Problems 


In the past five years leaders in the steel cast 
ing industry have devoted much time and 
ergy to those commercial phases of their busi- 
which perhaps 
time that production and quality problems were 
urgent. and 


en- 


ness were subserved during a 


more Sales conferences clinics, 


trade association meetings and studies of costs 
and merchandising methods have been followed 
All 


of this work and strenuous endeavor has reached 


consistently by the steel foundry industry. 


and halted before one definite obstacle This 
has been the lack of a common basis or under 
standing which would permit the buyer and 


seller of steel castings to correctly evaluate the 
product. 
Probably no single branch of the metal work 


ing industry serves a wider range of commer 
cial and manufacturing interests than the steel 
castings industry The largest customer class, 


of course, is the railroads, which normally con- 
sume from 40 to 50 per cent 
steel castings. Next in order 
the steel or rolling mill industry using perhaps 
10 to 15 per cent of the total yearly output. Then 
come a variety of consumer classes like excavat- 
ing, mining, 46) 


of the commercial 
of importance is 


road- (Please turn to page 





Through the years with 


THE FOUNDRY 





Reproduction of the 
bronze statue of 
“The Molder” 
fashioned by 
Hib 


which 
was 
Prederick c. 











N NEW Year's day ten years ago, few indi 

viduals or institutions apparently realized 

that this country, and for that matter prac- 
tically all of the civilized world, was on the 
threshold of the period of greatest prosperity in 
Looking back now at the 
which were partially visible at that 
seems so easy to discern the symptoms of that 
“bigger and better’ ambition, so aptly called 
“elephantitis’’ by a recent writer, which 
ably were the most important factors in today’s 
industrial turmoil. But the student of economics 
and the business man alike, while expecting a 
never an- 


our history. factors 


time, it 


prob- 


highly satisfactory business turnover, 


ticipated the extent to which business in gen- 
eral was to soar. 
Foundry Business Improves 
THE Founpry, early in 19238, reported pros- 


pects bright for foundry business. Later in the 
spring it stated equipment sales were climbing. 
May found ‘continued high rate operations char 
foundry conditions, throughout the 
country.” The customary summer lull did not 
develop until late in the and then was 
extremely mild. Trade trends through the vari- 
while not heavy 
the 


acterize 
season 


ous months indicate business 


was satisfactory throughout remainder of 

the year. 
Nevertheless, THE 

ested in men and machines, in important trends 


in foundry practice and activities of leading in- 


FOUNDRY Was more inter- 


dividuals in the various branches of the indus- 
try, than in covering the economic situation. As 
had been the case in the previous 30 years of 
service to the industry, THE FOUNDRY was inter- 
ested mainly in pointing the way to future prog- 
ress in manufacture and sales. While many read- 


ers remember well the days of the early twen 
ties, it should be of interest to recall the high 


spots in foundry news of that period. 

The Ohio State Foundrymen’s association met 
in Middletown, O., and, according to the 
1923 issue, elected the following officers: 
dent, F. W. Huber, American Rolling Mills Co 
Middletown, O.; president, J. H. Bruce 
Bowler Foundry Co., Cleveland: treasurer, Wal- 
ter Seelbach, Walworth Run Foundry Co., Cleve- 
land; Arthur J. 
The same issue also carried a complete discus 
the vibratory precipitation method for 
testing molding sand, as developed by Eugene 
W. Smith. This test has found practical appli- 
cation in many foundries since that time. The 
same issue told that Frank J. McGrail ap- 
pointed general superintendent of foundries of 


Jan. 1, 
Presi- 


vice 


secretary-manager, Tuscany 


sion of 


Was 


the Westinghouse Air Brake Co., Wilmerding, 
Pa. 
Suggests Electric Melting 
Larry J. Barton had conducted a survey on 


the Pacific coast, and in the Feb. 1 issue showed 
the possibilities of success in producing iron and 
steel in the electric furnace in that district. Th: 
Wilson Foundry & Machine Co., Pontiac, Mich.., 


was heating sleeve castings for a Knight engin¢ 


in a tunnel furnace of the muffle type to relieve 
strains, according to an interesting article In 
the following issue, the cast bronze towers fo! 
guarding traffic on Fifth avenue in New York 


were described, and Charles Pack discussed two 
types of machines used in die casting manufac- 
ture, 

Annealing gray iron live 
evidenced by an article by J. H. Harper and R.S. 
MacPherran covering the effect of annealing on 


was a subject, as 
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cast- 


that type of casting. The idea that 
ings could be made in permanent molds had in- 


many 


creased in popularity, and in the March 15 issue, 
THE FouNDRYyY pointed out that the development 
of permanent molds was a live subject. The Hud 
son-Manhattan tubes were under construction at 
time, with the segments manufactured by 
Bethlehem Steel Co., Bethlehem, Pa. An ar 
described foundry method: 


the 
the 
ticle in April 1 issue 
at that plant. 

The the 
Foundrymen’s association was held in Cleveland 
in 1923, the Public Auditorium 


annual convention of Americal 


new being the 


center of activities. Ralph H. West, West Steel 
Casting Co., Cleveland, was chairman of the 
local entertainment. The meeting was a big 


the registration exceeding 4000. For the 
first time since the first convention in 1896, a 
daily edition of THE FOUNDRY carried spot news 
of all activities. G. H. Clamer, Ajax Metal Co., 
Philadelphia was elected president of the organ- 


success, 


ization. 
Activities Reviewed Briefly 


Highlights of the remainder of the year must 
be reviewed briefly: Dr. Moldenke 
the permanent mold machine of the Holley Car- 
buretor Co.; An International Foundry Congress 
held in Paris and an American party en 
joved greatly the wonderful hospitality of the 
foundrymen of Europe; C. R. Messinger, former 
A. F. A. president, was elected president of the 
Chain Belt Co., Milwaukee; Enrique Touceda 
and John Howe Hall were awarded the John A. 
Penton and the J. H. Whiting medals by the 
\. F. A.: H. A. Fromelt wrote on ‘Training 
Foundry Apprentices”; centrifugal 
pipe by the deLavaud method was 
Vincent Delport, now European manager of THE 
FouNDRY, covered the Paris meeting; Francis D. 
Bowman, Carborundum Co., Niagara Falls, 
N. Y. presented some practical hints on polish- 
ing; John Grennan, University of Michigan ex 
perimented with a cupola to determine melting 
and the Griffin Wheel Co installed a 
preheater for its cupola blast. 

In the Jan. 1 1924, Bill, that 
friend of Pat Dwyer’s, told how to make the cup, 
saucer and spoon mold. The following numbe1 
described the tunnel kiln installed by the Inter 
national Harvester Co., Chicago, to shorten the 
annealing time for malleable castings. 


described 


Was 


casting of 


described; 


behavior 


issue, famous 


The foundry world was shocked when it was 
announced that Harry E. Diller, metallurgical 
editor of THE FounprRy, had gan. 17%. 
Through his writings and activities in technical 
phases of foundry practice, Mr. Diller was recog- 


died on 


nized as one of the best authorities on the sub- 
ject. Several months later, George A. Drysdale 
was made metallurgical editor. 

Manufacturing methods attracted consider- 
able interest during the year. F. A. Melmoth, 
then located in England, but now vice president 
March 
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of the Detroit Steel Casting Co., was the author 
of an article on British practice in the manu 
facture of steel castings. A three story foundry 
of the Lavelle Foundry Co., Indianapolis, was 
described in considerable detail. E. C. Barring: 

then Chicago representative of THE FOUNDRY) 
und now managing editor of Stee described 


the Nugent Steel Castings Co 
Chicago. Use of the sand slinging machine in th: 
minanufacture of bath Falkirk 
featured issue, and foundry of the 


Ind was «de 


operations at 
tubs at Scotland 
the new 
Bend, 


one 


Studebaker Corp, South 
scribed in another. 
Research and invention were not neglected in 
material presented in the editorial pages. An ex 
by V. E. Hillman, C 
Knowles Loom Works, Worcester, Mass wa 
entitled ‘“‘Hunting Ills with the X-ray.’ R. L 
Binney and N. I. Terbille described an interest 
ing device with multiple axes for the manufac 
first 


tensive article rompton & 


centrifugal castings. The 
the 
which 


ture of report on 
the work of 
sand research, 
a FF. Mss presented in the 
Along the same line, H. O. Haughton 
the work to be undertaken by the committee ap 
pointed to develop standards for pattern equip 
ment. 


molding 
the 


Issue 


joint committee on 


was sponsored by 
was Sept. 1 


discussed 


Starts Several Features 


During the past ten years, THE FouNDRY has 
printed a number of highly valuable serial ar- 
ticles, some of which have been published late: 
in book form. The June 1 1924 carried 
the first chapter of the book Metals 
Electrically, by Larry J. Barton. The following 
issue carried the first of a group of 
various phases of patternmaking published over 
prepared 


issue in 
Refining 


articles on 


a period of several years, which were 
by Walter C. Ewalt. The first 
the production of patterns for casting the globe 
valve. A feature Foundry Prat 
tice’ a series of reviews of the serious and frivol 


article discussed 
‘“*“Milestones in 


ous facts in foundry history, first appeared in the 
July 1 
vears. 

The A. F. A. Convention in held in 
Milwaukee. In the TH! 
FOUNDRY sounded a call to arms when, in an a} 
ticle entitled ‘“‘Meeting the New 
it stated that an ‘‘era of specialization with ex 
capacity foundrymen 


issue and continued monthly for several 


1924 was 
preconvention issue, 
Competition 


cess plant brings face to 


face with new conditions.’ The convention was 
a success from every standpoint, with a registra 


tion of 5000, the largest up to that time. Louis 
W. Olson, Ohio Brass Co., Mansfield, O. wa 
elected president. 

The New Year brought several changes in THE 
FOUNDRY. The format was changed, head type 
was made larger and head presentation varied 
several features added, and for the first time in 
many years, the names of the editorial staff 
were presented in each (Please turn to page 58) 


ts 
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Cupola Practice for Malleable lron 


Exacting control of factors and careful 


selection of raw materials are necessary 


By HERBERT H. FARR 
Rudisill Foundry Co., Anniston, Ala. 


HE cupola is the heart of operations in 
the malleable foundry using that melting 
medium. Once correct practice and 
standards are established and ideal melting 
conditions realized, every operation should re- 
volve around the cupola. If molding conditions 
change so that the full capacity of the cupola 


can not be utilized, it is better to line down 
the stack, change the air, etc., than to slow 
down or make the cupola meet the changed 


In other words, the melter should 
not be expected to get tons per hour one 
day and 5 tons per hour the next. If conditions 
change so that 5 tons per hour is all that can 
be used, then the cupola should be changed to 
one of that capacity. 


conditions. 
6 34 


Zones of Action in Cupola 


Certain well-defined zones of action, found 
in every cupola, should be maintained, other- 
wise slow, irregular melting, cold iron and ex- 
cessive oxidation will result. Starting at the 
bottom and going up the stack the zones are 
as follows: Crucible zone; tuyere zone; melt- 
ing zone; charging zone; and stack. 

The crucible zone extends from the sand bot- 
tom to the bottom of the tuyere and in a con- 
tinuously operated cupola, should be 4 to 6 
inches. The tuyere zone extending from the 
crucible zone to the melting zone is the place 
where the air comes in contact with and burns 
the hot coke. Wind pressure to a large ex- 
tent will regulate this zone, which should be 
held within a few inches above the top of the 
tuyere. The melting zone is the space imme- 
diately above the tuyere and is probably the 
most important. It should extend from the top 
of the tuyeres upward frem 40 to 48 inches. 


Iron is not melted above or below it and the 
actual melting occurs through the upper 8 
inches. The part extending from the melting 


zone to the top of the last charge of iron placed 
in the cupola is called the charging zone. The 
stack is that part of the cupola extending from 


24 


the top of the charging zone to the top of the 
cupola. Modern practice is to make the diame- 
ter of the cupola the same from the crucible 
through the stack. 

Excessive oxidation probably is the greatest 
evil with which the cupola melter has to deal 
This is caused by a number of conditions, one 
being high wind pressure delivered through 
small blast pipes into and through small tuyeres. 
It is not the pressure entering the cupola that 
counts but the volume Long experience has 
shown that a certain relation of tuyere area to 
cupola sectional area is necessary if proper pen- 
etration of the blast is obtained. If the tuyere 
area is too small the velocity of the air will 
be so great that penetration toward the center 
of the cupola will be too strong. Coke near 
the tuyeres will show black and the power con 
sumption of the blower motor also will be in 
creased. 

On the other hand, if the tuyeres are too large 
the velocity of the air will be so low that in- 
stead of penetrating into the bed it will travel 
upward around the cupola lining leaving a cone 
of unconsumed coke in the center of the cupola 
Tuyeres should be so flared that their inside 
openings will be nearly continuous around the 
circumference of the cupola, thus admitting the 
same volume but softening its force. 


Combined Opening of Tuyeres 


Ordinarily, it is good practice to make the 
combined tuyere cpening or area (this is from 
the wind box side) equal to approximately % 
that of the cross-sectional area of the cupola 
For example the sectional area of a 54-inch 
cupola is 2290.2 square inches. One-eighth of 
that area would be 286.3 square incnes, which 
should be the combined area tuyeres. Using 
six tuyeres the area of one tuyere would be 
1/6 of 286.3 or 47.6 square inches. Therefore, 
a tuyere 3142 x 14 inches would be suitable. 

Blast pipes should be large enough to con 
vey air freely from the biower to the cupola. 
It is a good plan to have them a little larger 
than the blower outlets; never smaller. Abrupt 
bends are to be avoided and the blower should 
be near the cupola. The blower inlet should 
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provide a supply of fresh clean air. The mat- 
ter of blast pipe entrance to the wind box or 
ais chamber makes little difference. Some 
foundrymen like to have pipes enter on the line 
of a tangent while others prefer to have them 
designed so that they enter the top of the wind 
box. However, with either arrangement it is 
a good plan to place the tuyeres so that none 
of them will fall directly in front of the blast 
pipes, thus giving the same volume of air to 
each tuyere. 

N- matter carefully the cupola, 
pipes, blower, etc., May be arranged, coke or 
rather poor coke, can become a source of trou- 
ble. The melter may be capable and first class 
in every respect but with poor coke oxidation 
will result and he will never be able to produce 
good consistent malleable iron. There is no 
economy in using cheap coke. The melter must 
be on the alert constantly and his efforts should 
not be paralyzed by the necessity of using poor 
coke. 

Coke for the malleable cupola 
dense, low in sulphur and volatile matter and 
high in carbon. Density which of course is a 
physical quality, is absolutely and 
coke with high cellular space should be avoided. 
The coke should be dark gray in color, hard, 
lustrous and free from black ends. The prac- 
tice of adding extra coke during a heat to raise 
the carbon will never be necessary provided 
good coke is used and other conditions are right. 


how blast 


should be 


necessary 


Bed for Malleable Cupola 


The bed for the malleable cupola should ex 
tend from 40 to 48 inches above the top of the 
tuyere, and it is better to start with a high bed. 
It is much less disastrous to come from the high 
to the low than to go from the low to the high 
bed. 

In connection with the operation of a 
leable cupola, without doubt one of the most im- 
portant details is putting in the bed. In the 
first place, the coke to be used should be hand- 
picked and large pieces selected. Half 
of the coke bed should be charged first and 
lighted evenly. If extreme care is not used, 
one side of the bed will show dark while the 
opposite side will be almost white het. If that 
condition is not corrected immediately trouble 
will surely follow. By watching the burning 
of the bed closely, draft may be regulated by 
opening and closing the tuyeres, which will 
cause the coke to burn through evenly. When 
that much of the bed has been ignited the re- 
mainder of the coke is added. This should be 
done by hand, and the correct height regulated 
by a measuring rod let down from the charg 
ing door. The coke should be level by all 
means. It may seem like a small detail, but 
by overlooking it a day’s run may be ruined. 

Flux then is added. If limestone is used, 
from 2 to 5 per cent of the metal charges will 


mal- 


dense 


THe Founprr——March, 1933 


be sufficient, depending on the quality of the 
coke, scrap and steel added. However, if poor 
limestone is used an extra burden is added to 
the coke and frequently does more harm than 
good. Good limestone should contain about 90 
to 95 per cent calcium oxide. If two 
bricks of fused sodium carbonate is added with 
the limestone, the slag formed will be 
fluid and more sulphur will be eliminated. 

The metal should be charged just as 
fully as the bed. Steel should be charged first 
and distributed evenly over the coke. Follow- 
ing the steel, malleable scrap, remelt 
gates, sprues from previous heats, pig iron, dnd 


one or 


more 


care- 


such as 


the ferroalloys (silicon and manganese) are 
then added in the order named. 
Five or Six Charges Sufficient 
Coke for the second charge then is added, 


followed by the flux, and the next metal charge, 
until five or six charges have been 
placed in the cupola. Coke should be charged 
by measure and metals by weight. If the 
charging door is higher than five or six charges. 
it is best not to charge all the way up. 

First iron should show at the spout in 10 or 
12 minutes from the time the blower is started 
If more than 12 minutes are required, the bed 
is too high and steps should be taken imme 
diately to lower it. This can be done by cutting 
the next 4 inches If 


and so on 


few coke charges 2 or 3 
iron shows up under 10 minutes from wind-on, 
it is possible that the bed is too low and trou 
ble with cold dull iron will be encountered 
The bed can be raised by charging extra coke 
for a few charges. 

The melter should make the timing of first 
iron after wind-on a part of his daily routine 
After noting this time, he should read the tem 
perature of the metal with an optical pyrometer 
This should not be less than 2700 degrees Fahr 
If the temperature is lower must 
be made at once. The coke might be of 
the proper height but of poor quality. 

As soon as the mixing ladle is full enough 
to turn out metal a bar should be made 
A bar 1—1% inches in diameter is sufficient. If 
after breaking the bar, it is found that the frac 
ture is white or perhaps with a few carbon spots 
the days melting may 

It should be remembered that much 
frequently is as harmful as not enough Add 
ing extra coke to raise the carbon should be 
only a temporary measure and it is much better 
to check the metals entering the cupola or pos- 
sibly change the mixture rather than burden 
the stack with tco much coke. If the stand 
ard coke charge is going in and it is found that 
this is matched with the correct amount of air, 
the addition of an excessive amount of coke 
will mean longer blowing to get the same melt 
ing. 

Selection of raw ma- 


corrections 
bed 


test 


proceed. 


coke 


too 


(Please turn to page 60) 











hic. '—Maritime ancestry and environment 


characterize his human figures. Fig. 


Sculptor Reproduces 


is reflected in many 


Fig. 2—Vigor and boldness of treatment 


3—The horn blower 


creations. 


Work in Bronze 


Carl Milles erhibits cast bronze figures 


at art galleries in many American cittes 


ONTEMPORARY with a recent visit of Carl 
Milles the noted Swedish sculptor to the 
United States, a 
either originals or reproductions, 
on exhibition for varying periods in the art mu- 
galleries of the principal cities. 


number of his works, 


were placed 


seums and art 

The figures presented in the accompanying il- 
lustrations constitute part of the group shown 
in the Museum of Art in Wade Park, Cleve 


land. 


These figures are cast in bronze, a few of the 


ereat number Milles has created in the past 30 
or 35 vears. He was born June 23, 1875, near 


Upsala and started his career as a boy carving 
in wood. In later years he used wood for som« 
ot his work and also has employed granite and 
marble extensively. A number of large foun- 
tains in his native land are compound structures 
of metal and stone. 

Vigor and boldness, exaggeration of some fea- 
tures at the expense of others, also a certain gro- 
whimsical humor seem to characterize 
all his work. This may be noted in partic- 
ular in Fig. 8, a bull moose listening for the 
call. The general features characterize 
the figure of the wild boar Fig. 7, apparently 
at peace with the world although conceivably 
thinking of an improved technique for ripping 


tesque, 


same 


hunting dogs to ribbons. The title of the fig 
ure appropriately might be Dynamite—harm- 
less if undisturbed! 

Always, northern sea figures appear’ in 


Milles’ fountains and other work of a like char- 
acter. He nar- 
whals, 


skates, 


with 


seals, 


tritons 


favors sharks, 


dog fish, unicorns, conger 


This latter feature is shown in the various 
bronze illustrated in Figs. 1 and 3 


tails. 


cast figures 





hig. 4—The sea motif again is displayed on the large 


bronze bath 
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tech- 
Milles 
won a prize in 1897 and imme- 


three years in a 


Atter 
nical school, Stockholm, 


diately set off tc Paris where 
he lived and worked and stu- 
died in poverty for the follow 
ing two years. Hie exhibited 
at the Salon in 1899 and was 
i. devoted admirer and imita- 
tor of Rodin for a pericd of 
10 vears. Then his own indi 
viduality asserted itself and 


thereafter he followed his own 
creative impulse. 

His Paris 
followed by a 
in Munich, Germany, 


experience was 
period of study 


where he 


vas impressed by the sound 
principles cf the great Ge 
man Sculptor Adolph Hilde 


brandt. Later he traveled ti 





itv of Stockholm when he dis 
The 
rider shown in Fig 


heroic size horse and 


» isa duplhi 


cate of the original, set up 

the city cf Linkopin Swed 

It is the seulptor’s conception 
of a legend or a scrap of folk 
lore connected with one of the 
early roval familis The rid 
is Folke Filbyte) tired and 
sick and old, wea.y cf reign 
ing, myopically seeking for hi 
young son, heir to the throne 


mysteriously kidnapped when 


an infant and never seen aft 
ward 

According to accepted = hi 
torical records, Sweden alway 
has been partial to the mon 
archial fCrm of government 
llowever, that does not nec 


\ustria and Italy. He married sarily imply a partiality to any 
os 
an Austrian artist and event hereditary monarchial family 
tally returned to his native Pig. 5—Bronze figure based on the If any person was sufficiently 
legend of Polke Pilbyter 


land where he established him- 


self in a home and grounds 
one of the show places of Sweden—at Lidingo, 
an island suburb of Stockhclm. 

The city is in view directly across the sound 
To the south the owner has a view of the tu 
bulent Malaren river and the Baltic from which 
water is pumped for the swimming pools. Hil 


debrandt’s villa in Italy probably suggested th: 


idea for this ncrthern home with its paved court 
and sheltered loggia, its pillared terraces and 
variety of charming trees, its ponds and bub 
bling fountains, its outdoor swimming pools 


guarded and ornamented by grotesque sea crea 
and The 


sits high cn a granite cliff, against a back 


tures in marble, granite bronze. 


nowuse 


ground of white sand and blue sky. It is a syn- 


thesis of his life’s work and at the same tim 
the most perfect setting for it He plans to 
leave house, grounds and work of art to the 





bic. 6—The denizens of the forest. Fig. 
The bull 





days when he was 
to the call of the wild 


7J—Thinking of the 


moose listens 


curious to institute a compari 


son, he probably would. find 


that the independent, hard headed and liberty 
loving Swedes have changed rulers more. fre 
quently than the inhabitants cf any other coun 
try in Europe. They believe in having a kin 
at the head of the government but the kins 
must watch his step! Folke Filbyter of the 
royal family of Folhunge flourished about 1200 
\. D 

In the absence of authentic photographs ol 
the period one man’s guess is as good as an 
other's In the event that the horse and ride! 


are accurate portrayals, the modern spectator 


may be pardoned for reflecting that the 20th cen 
tury horse is quite an improvement on the thi 
teenth century model. The chassis lacks the 


streamlines. The transmission is not equipped for 


Lack of a bridle or other form 


(Please 


free wheeling 


of steering apparatus turn to page 5b) 


EER 


a litth pig aml went to market big. 








uestions and Answers 


Covering tmportant problems found in 


all phases of modern foundry practice 


his department includes problems relating 

to metallurgical, melting and molding prac- 
tice encountered in making castings. Questions 
addressed to the Editor of The Foundry will be 
answered by members of the editorial staff, sup- 
plemented where occasion requires by the fol- 
lowing advisory staff: Steel, John Howe Hall; 
Malleable, H. A. Schwartz; Gray Iron, John W 
Poiton; Nonferrous, N. K. B. Patch 


Reduced Metal Demand 
Will Require a Smaller Blower 


We have been operating a cupola lined to 50 inches 


in diameter with a capacity of 10 tons per 


changing our conditions to melt tons 


like to have your 


contemplating 


a day, and we would comments and 


suggestions Also we have in mind some work which 


requires the melting of 1000-pound charges of alloy 


metal 


You do not state whether want your 3 
iron 
period of time. 
your present cupola down to the desired diame 
ter, it would be blower 
much smaller than the one you now are using. 
Hence, it probably will be just as cheap to pur 
chase or build a small cupola to fit your purpose 
and then the large avail 
able for the heavier tonnages. Since we do not 
want to melt your 3 tons of 
',-ton per the 


will give the approxi- 


you 
melted at time or over a long 


In any case while you could line 


tons of one 


necessary to secure a 


cupola always will be 


know whether 


metal at the rate of 
rate of 3 tons per hour, we 


you 
hour or at 


mate melting rates of several different sizes of 
small cupolas. 

A cupola lined down to 18 inches will melt 
from 'y to '»-ton of iron per hour while one 
lined to 28 inches will melt from !. to 1-ton per 


hour. A 27-inch cupola will melt from 1 to 2 tons 
per hour and one 32 inches in diameter will melt 
from 3 to 5 tons per hour. As mentioned previ- 
ously a blower of the proper size should be sé 
cured for the cupola as it will be a problem to 
slow the present one down to give the correct 
amount of air, and the cost of operation will not 
be any less than it is now. 


Presumably the alloy you mention is a non 


hour. We are 


ferrous one, and an open flame, oil-fired furnact 
or an electric furnace would be suitable. If it is 
alloy iron that you have in mind, it probably 
could be melted in the small cupola that is sug 
gested for your gray iron. 


‘ ‘ 

Use Dry Sand Cores 

‘ . . a) . . 

For Disk in Stainless Steel 

Can you give us any information relative to the appli 

cation of permanent molds for steel castings? We havs 
that this work is 

in mind is a circular disk %,-ineh thici 


been informed some of being done 


The job we have 
and 12 
containing 16 per 
cent. Can you recommend a gat 
What would 
job? We 
like to trv 


from stainless 


with 


inches in diameter, to be made 


steel] cent chromium carbon 
from 0.85 to 0.95 per 
ing method for this job in dry sand cores? 
be a good sand mix and core wash for such a 
smooth skin, and 


possible We will 


desire to obtain a would 


molds if appreciate an) 


permanent 


information on the material for the mold, gating, tem 
perature of the mold when pouring, cooling of the mold 
and preparation for protecting mold surface 

We know of no successful efforts to produc 


small castings of stainless steels in permanent 


molds. This is especially true when it is desired 
to obtain a smooth skin on the castings. When 
like poured in iron 
is possible to secure a fairly smooth 
surface, but light parts poured metal 
molds generally have irregular marks 
like shallow laps or cold shuts all over the su 


heavy pieces ingots are 
molds, it 
against 


wavy 


face. 

In working to secure a smooth skin on stain 
less castings, nearly all foundries are using fine 
silica sands averaging from 80 to 100 mesh o 
even finer, bonded with the minimum practical! 
amount of clay, silica flour, and binders. The 
molds are made either in dry sand, or in green 
sand deeply skin dried just before pouring 
which practically amounts to the same thing as 


dry sand. 

Small jobs such as 
generally are made in dry sand cores. For such 
a job as that described we would recommend 
that the piece be poured standing on edge, 
gated at or near the bottom, and with 
more pop-gates taken off at the top, to carry off 
any traces of dirt and to let the air escape from 
the mold as it is filled. This pop-gate, or small 


those under discussion 


one or 
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of sufficient cross sec- 
the 
poured 


head at the top, should be 
tion to allow the 
steel may fill the mold as fast as it can be 


free escape of air so that 
down the gate. 

No special precautions need be taken with the 
temperature of the mold, but the steel to 
such a job should be of a high temperature. The 
castings should, if possible, be shaken down out 
of the mold red hot, hot fur 
nace, and cooled down with the furnace to avoid 


poul 


transferred to a 


cracking and tearing 
When a fine 
not necessary to cover the surface with a wash, 


sand is used for the mold it is 


but spraying with oil before drying will be satis 
factory. However, if preferred, the molds may 


be coated with a wash of silica flour, such as is 
used in any ordinary dry sand steel foundry 
practice. 

Instead of gating at the bottom, this casting 


could also be poured on edge by making a head 
at the top about *, x 2 inches and some 6 inches 
high, and pouring straight down this head into 
the casting. This will require a good hard sand 
at the point where the stream strikes, and prob 
ably the use of several nails in the sand at that 
point to prevent cutting by the falling stream ol 


metal 


Shrinkage Shows on 


Aluminum Casting Surfaces 


We are making molds for the manufacture of papel 
mache display figures The molds are made of alumi 
num and we seem to be having a lot of trouble wit! 
excessive shrinkage on the surfaces that make the mola 


Similar castings made elsewhere appear smoot! 


proper 

and show no signs of shrinkage We would like to 
know if something else beside sand is being used in thie 
manufacture of castings of this type, or if there ha 


been any development in molding practice that wil 


eliminate our trouble Castings are life size figures and 
from » to i pounds for the lightest to 


heaviest. We have 


weigh in sets 


about 90 pounds for the tried ehill 


ing to prevent the surface shrinkage without mucl 


uccess 
You do not state the aluminum alloy you ar 
using, but we presume this is the standard No 
12, containing 92 per cent aluminum, & per cent 


copper. This has the lowest shrinkage of the 
high aluminum alloys, but is affected in its 


the which it is 


therefore, advisable to gate sucl 


shrinkage by temperature at 
poured. It is, 
castings as you describe so that the metal enters 

large number of points and thus enables the 
casting to be poured at the lowest possible tem 
perature. This is determined, of course, by ex 
periment. 

We do not know of any other method than that 
of sand molding such castings as these and we 
believe your trouble lies largely in overheating 
the metal in the is important not 


to raise the temperature of the metal 


furnace. It 
beyond 
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that at which it should be poured and it is equal 
ly important to pour at the lowest temperatur: 
which the mold will fill completely If this does 
not correct your difficulty, it may be advisabl 
to locate chills on the back of the castings at 
such points as still give trouble from shrink 
age. As in all nonferrous alloys which shrink 
shrinkage can be corrected by the presence of 
feeders or risers: but it is frequently difficult 
to provide the necessary risers at their prope! 
location and chills then are substituted Hlow 
ever, the process of chilling is a delicate one and 
should not be resorted to unless no other solu 


tion of the problem is available Try carefully 
melting the 
ture and pouring immediately 

that the 


used 


your metal at just right tempera 


gating the cast 
ings so lowest possible 


temperature 


can be 


Prepare to Make Gray 


Iron Air Cooled Cylinders 


We shall appreciate anv intormatio 0 ive 
us On proper core sand mixtures meta 
for air cooled evlindet 


Methods, 
considerable 


materials and equipment vary to a 


extent, depending on the siz 


shape and type of air cooled cylinder For ex 
ceores Tol 
The 
evlinder 


ample the entire assembly, mold and 


a motorcycle cylinder, is made in core sand 


mold for a compressed air locomotive 


The 


and the depth between the vanes is the d 


is made in dry sand width of the space 





years of 


Visions of the past-bighteen 


Preapereverene 


has incorporated more dic castings in the machine 


but the older one still funetions completely 








0 0 W file l ifeTrlal oO Se 
Manifestly where the vane ire close 
ind deep il extremely rigid ant 
wermeable material Is required 

(ore materia metal and gatli 
‘ ods contort o standardized a 
omobile casting practice Where the 
casting is designed to be poured Ii 


vertical position, the metal from the 


pouring basin flow down throug! 


imber of small pop gates aroun 


e top of the barrel. Where the 
( tins j molded in a_ horizontal 
position the metal flows throug! 


trainer core at the bottom oT 1 


prue into a long runner which de 


live! the metal through a number 
ot mall hallow gates located eal 
thie hottom of the mold 
‘ . . 
Carbon Content of 
‘ ‘ . | 
‘ , ° 
Steel Easily Increase 
We e makil steel casting Tro! 
metal blown n side-blown con 
verter. and the steel usually come 


out with 0.3 to 0.4 per cent carbon 
From time to time we re called 
upon to make gear wheels with a 
carbon content of 0.5 to 0.6 per cent 
Hiow can we make them without 
devoting a heat entirely to highet 


carbon metal” 


lo make teel containing Ho TO 


0.60 per cent ¢ irbon from steel col 


taining 0.30 to O40 per cent carbon, 


necessarv to add sutlicient 


material to raisé 


t is only 
carbon-containing 
the carbor percentage to the desired 
mount The best material to use 

from the cupol 


the metal tapped 


I contains about oo pel cel 
For instance, if 500 pounds of steel 


is required with a higher carbon con 


tent, the pounds of carbon which m 


be added is 500 multiplied by 0.002, 


or one pound \s the cupola metal 


contains 3.5 pe cent carbon, the 


mount of cupola metal required is 1 
divided by 0.035, or approximately 50 
pound 


procedure is to put 


The simplest | 
from the 
ladle, 


, 


ind then add 475 pounds of the 0.30 


the 50 pounds of melted iror 
cupola into a 500-pound shank 


to 0.40 per cent ¢ irbon metal from the 
bie ladle The 


would be to take the iron from the 


ordinary procedure 


next following heat, and in many 


hops the amount desired is measured 
n a mall hand ladle than 
veighing t each time Ladles are 


instance, 60 


rather 


tilable which hold, for 


pounds, and these are filled half full 
Oo measure out 30 pounds In the 
ime way It otten s determined by 
experiment that an available ladle 


will hold, for instance, 750 pounds ol 


steel, and if this two-third’s full 
there are 500 pounds in it 
There will be a small increase in 


the silicon and manganese of the 
mall lot of higher carbon steel, due 


to silicon and manganese in the melt 


er Ol Dut tl vill not be iflicie [ 
oO De irmilu 
\nothe Way OL accomplishing the 
me optect ] t put powdered coke 
‘ fine ird coal in the smaller ladle 
d pour the steel on top of it. How 
ever, that method, is far less reliable 
in the use of melted cupola metal 
ecause j ditlicult to predict just 
ow mute ot he carbon in the coke 
( ird coul will be absorbed bv the 
¢ Generally f the coke is as 
imed to be pe cent carpon, the 
nalysis secured will be within the 


Cracks (ppear in 
Hub of Steel Castings 


After working over a year On 


various roll head castings, similat 
to the attached sketch, we still ex 
perience bot} horizontal and 
perpendicular cracks on the out 
ide diameter of the long hub of 
is casting sometimes these 
cracks, which are all fine, appe: 


near the open end of the roll and 
further up near the 
condition has 


Ometime 

flange. Thi 
been and i 
perienced by 


same 
being continually ¢ 
other foundries il 
imilar 


section on a casting 


It would have assisted greatly in 


irriving at an explanation of the 
trouble experienced with your rol 
head castings if vou would have 
riven certain details, including 
vhether these castings are poured i 
reen sand or in dry ind, the com 
position of the teel of which they 


ire poured, and whether the castings 
re llowed to cool in the mold, 
whether they are shaken out hot and 


cooled in the air, or 


are handled after pouring in some 
other manner. 

The coneensus ot opinion ol 
foundrymen to whom the sketch has 
heen hown is that the castings 


hould be poured on end with the 
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The roll head casting has longitudinal 


cracks in the hub 


ge down \ head should be 





covering the entire end otf the 
nd about 12 inches to 1 in 
lg This 1 ithe ‘ olid 
‘ ead, o1 e et er core i 
extended rough i yu Ol OV 
Lie t ll qdlanjetel oO t i 
ead would have \ ine 


believed that Lie 


} 
Ould be carried dow 


t lde Of the lange or ed oO 
‘ Trenie Hportron) Pa | ‘ point Ww hie 
. ' 
S marked 1. bv a horn gate How 
ever, it would be preferable to f 


at point 72, 


experience we dicate Oo 

Old the formato 0 ( i l 
casting should re helt ou 0 t 
mold whils j i i i bri red 
hea The core, if possible hould 
r broke » witl bal ind ‘ 
custings, while till at right red 
eut ral rred to a oO innealing 
Iirnace eated care! oO ibo 
Ltt or lt ' degres I or sey 
eral hou d cooled slow n ft 


furnace 


“he recommendatiol that These 
castings be transferred hot to al | 
nnealing furnace is based on the 
ssumption that the composition of 
the steel is that of ordi rv commel 
q] { | tere 


Gives Analyses 
For Railroad Bronzes 


intorm 

tion on making brass bushings it 
iron molds? Also, can ear journal 
molds? Have 
information on the 


locomotive rod ans 


Can you give us any 


brasses be cast in 
you any 


analyses of 


crown brasses? 

The subject of casting bri 
bushings and railroad bronzes 
iron mold was treated comprehe 
ively in two. articl vy Henri 


Marius which appeared in the Aus 


15, 1929 and Jan. 1, 1930 issues of 


The Founpry. The respective title 
of the articles are “‘Brass Is Cas 
Successfully in Permanent Molds 
and “Railroad Bronze Are Cast it 
Permanent Molds 


According to the 
the American 
Materials, 
1”) to 15 per cent lead: 7 to 10 pe 


pecifiications ot 
for Testi 


contalnil 


society 


hard bronze 


1.25 per cent zinc, ma 

mum, and remainder copper, Is used 
tor connecting rod bearings Vaive 
motion bushings, crosshead gibs and 


miscellaneous bearings 


subject to 
wear and also for pedestal 


straps. IF 


hard 


wedges and eccentric 


driving box brasst engine truce 
brasses, hub liners and bearing 


which require lining metal for fac 
bronze 
14 to 2: 


lead 6 to S per cent tin; 


ing or lining a medium 


specified. It contains from 
per cent 
remainder 


Medium bronze also is used 


1.25 per cent zine and 


copper 
for chilled castings 
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en of Industry 


Whose Activities Are Making Foundry History 


pWARD P. CONNELI see Family 


Album, 


appointed vice president of t! 


opposite page) ! 


is been 
Falk Corp., Milwaukee. Mr. Connell 1 
Mich., 


with the Falk Corp 


native of Marquette, ind be 


ame connected 

following a brief business career with 
he Lake Shore Engine Works, Mar 
juette His progress in the Falk Corp 


vas through the accounting and pur 


hasing departments of the business 


and in 


troller 


1924 he was appointed comp 


of the corporation Since then 
is duties have been extended to both 
selling and production so that now he 


s active in virtually all departments 


of the 


treasurer of the 


company Mr. Connell also is 


Claybourn Process 


Corp., manufacturer of printing press 


es and plate making equipment and 


ias been active in the work of the 


Gear Manufacturer issocla 


\merican 
oT 


recently was elected 


Dr. OL N 
esident of the Newton 


GREEN 


Foundry Co 


Newton. low; George O Nelson wis 
imed vice president and F. J. Kelly 
vas re-elected secretary and treasure! 


CHARLES L. GILMER’ aus been electer 

ce president and treasurer, Scullir 

steel Co., St Louis, succeeding the 
te V. C. TURNER Epwarp F. Jupei 

been elected as tent treasure? 

nd will continue in conjunction wit! 
S duties aS secretary of the mpans 

2s? 

te H CHAMPLAIN (see Family 

Album, opposite page) recently was 
ppointed general works manager of 
the Westinghouse Electric & Mfg 
‘o., Pittsburgh, Pa., and will super 
vise the management and operation 
f all plants of the Westinghouss 
company Mr Champlain became 
connected with the Westinghouse 
company in 1898, and a few months 


foreman 
tore 


ater was made assistant 
In 1903 he 
man in charge of manufacture of in 
dustrial railway motors and for 
12 years had charge of various divi 
the works the 
manufacture of electrical equipment 
In 1915 he placed in charge of 


was made general 
and 
devoted to 


sions of 


was 


net Founpry March, 1933 


e 


munitions manufacture and later wa 
transferred to East Springfield, Mass 
general sup 
1919 
Pittsburgh as as 


where he was appointed 


erintendent of that works In 
he returned to East 
manager our year 


sistant works 


later he was sent to Sharon Pa 


organized a Tia 
tory for the tTan 
After 8 years at Sharon he 
transferred to East Pitts 
work 


where he built and 
manufacture of 
formers 

was 





again 


burgh where he was made 


manager, and occupied that position 


for two vears 
~ ~ “~ 


Westinghouse Ele 
Pittsburgh, Pa 


SLIFERI 


tric & Mfg. Co., East 


has been appointed general superin 
endent of the foundry and micarta 
products division of the company at 


rrafford City, Pa 


WittiamM Lairp is now foreman of 
he brass foundry at the Linhart 
york of the company 

“~ “~ A 
Davin C. GRIGGS was re-elected pre 


dent of the Waterburv-Farrel Foundry 
& Machine (Co Wa 


if 


terbury, Conn at 
meeting. Other off 
cers include R. L. Witcox, and 
president W DD. Prer 


Ss recent annua 


CANDEI vice 


PONT, secretary L. S. Reep, treasure! 


directors > \ 


son, G. R. LAmMr. W.S 


ANpeRSoN, D. C 
FurTrown and the 


bove elected officers 


~~ & & 


r. I. Putuurrs has been appointed 
works manager of the East Pitt 
burel Works Westinghouse Electric 


& Mfg. Co. M1 
works 
of the 
duties of 
and operations 
that plant in a 
W. OSWALD 


Phillips formerly was 
manager of the Nuttall plant 
and in addition to 


factory 


company 
new management 
remains in charge of 
Supervisory capacity 
has been appointed super 
intendent of the Nuttall plant 


tt + + 


“ 


Horace J. Youne 


to take 


recently appointed 


charge of the foundry and 


research department ot Hepwort} & 


Grandage Ltd., St John’s Works 
Bradford, England, also has been ap 
pointed a director. For a number of 


vears Mr. Young wes chief metallu 


I 0 e No | ‘ \I ‘ hel 
nee | Lr l a W t \) yne 
id Sunderland. Prio ‘ lle] 

worth & Grane e | ‘ é 
( I private col | cLlice 
n Londor He ‘ 
rounary ind cientine ¢ cle 
the author of numerous pape on { 
ol nd foundry practice 
azshas 
Dr. CHARLES Rtss Richa ‘ 
Family Album, Opposite page) presi 
dent, Lehigh University Le ehe 
1? ecently was appointed a membe! 
of the main research committee of the 
American Society of Mechanis Engi 
lee by President A. A. Potter. Pre 
vious to D Ricl ( I 0 " 
president of Lel Unive { n 
1922 he was deal 0 the college of 
en neering and directo or the eng 
neerir experiment tation il the 
University of Illino Urbar I] 
2323 
. | HomlisTerR w elected presi 
ient-tre ure! oT. the ede 1 Malle 
ble Co West Alli \l \ Kem t thre 
ecent annual meetir WittraAm \ 
DRAVES wa elected vice pre dent ! 
place of C. R. Messenoer, and Witiiam 
J MacNeriui, secret \ ! lace of 
L. S. PeREGOY Mes \l NGEI d 
Perecoy and EF. L. Wor WiILitAM 
_t- Fr) were re-elected lirectors 
Newly elected directo é A\rnrerr W 
DrRAves and Linus Kre 
~A A A 
Rayvonp L. CoLuuier ee Family 
Albur opposite page ) Tor everal 
eu! sistant managing director 
steel Founders’ Society of America 
New York, recently “ ppointed 


manag 


suceeding 


the Pa 
tute 
from Ol 
2) Mi 


roremal 


iutomotive 


1 Carb 


became 


partment of the 


Hllumin 


gaged 


New 


ng director of that organization 
GRANVILLE P. ROGERS who 
igned to become affiliated wit! 
Manufacture! nst 


\fter raduating 


per Cup 
York 
io State university, Columbus 
Collier was assistant vard 
charge of the 
brush department Ni 
Cleveland In 1924 he 


» and later i! 


tion 
on Co., 


connected with the test de 


Cleveland Electric 
ating Co., where he was en 
in special research work In 


33 
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iMoo he Vas anste ed 0 e iile orn \\ € eplracement DV Weldll n position ane ere was considerablk 








department ot the same conmipany of a thumb on a hand of Vulean, who difference i! t ckness between the 
Later in the same veur he became a Stands at the Fair Grounds It will copper shell nd the heavy cast iro 
istaunt to the managing director, be recalled that this large cast iro hand.’ 
\rtistic Lighting Equipment associa figure was exhibited at the St. Loui 
tor ana ! 1929, was made assistant World's Fai in 1994 as a symbol ot 
managing director of the Steel Foun Birmingham’s iron industrv. The f ° > 
ee ~ Institute Plans Annual 
‘ Socte 0 ¢ Cu ire § i) Teet nigi and wergns 
togethe 120,000 pounds The thum) Vl ° » 
° pound he th ecting Program 
< 
a aA s which we ed about 300 pounds came = = 
. oose trom tl bracket wl hit w The 1u neetil 4 ( 
— \\ ee ee , 7 0 ‘ CKe by Viii¢ Wil I annual meeting ( ‘ 1 
. : held and fell to the ground Since lror st ite y by } ‘ 
hneer, kulle & MeClintock, New Yortl eS el ns . mee i - <a alae : sips ‘ 
is felt that it 1 ht be ha ad if Cleveland hote Cc d. o1 
has beer electer eha man of the | we 3 ald t it ind 0 l leveland 
: : I Sday I; »} »» , mradir 
ineerin Foundation HARRY I — — ae 
CHARLESWORTH ice president Le ne announcem« -_ \rt u / 
luscany, manage 
Telephone Laboratories New Yorl _ 
Writ elected ‘ ‘ vice president I rhe rollowilne rorra i ‘ 
H i. BeLLINGER “ president, ‘ le ranged tor t ‘ niet Lig 
soratio (‘o New Yo 
Ex ple ( ( \ MORNING SESSION 
chose) second Vice president 
Mex 
“~ A “~ 
, ' 
~ O'Net | : , 
l ‘ } Lhe (© pol } | ‘ 
} re e-e le ‘ ‘ (it ol ‘ \ 
ar ¢ Vesor ‘ of ine 77 ( 
po ‘ I STREET ye en ' 
ent of e American Found Co 
M Ray } 
e-electer ( pre de! ine HH NI 
N I } 
W Bias I r ( ecret V-tre 
¢ 7 e Sinks Day (‘on \ t ; 
elected tre ‘ A\norew J. ALU 
‘ 1 ( < M i 
( \ I I 
“A “~ “~ 
The W 
Rent t 
] re VSPvoLtol XN KRIVOROK, protesso Re : 
of metallurgy, Carnegie Institute of M : 
Technology, Pittsburgh, will deliver 
the Campbell Memorial leeture dui 
ing the 19234 annual convention ol AFTERNOON SESSION 
the American Society for Steel Treat 
ing Dr. Krivobok has been connect a ™ 
. . I Ma 
ed wit! the Carnegie Institute of ( 
Technology for the past & years and a ; ; _ ; ' 
as a member of the research staff ot Considerable preparation was neces ; 
} } . llurcic « »} ! \ \ 
the bureau of metallurgical researe “ary to put a new thumb on this 50- 
ha worked principally with stair foot statue ; y woM 
« ‘ y ‘ , ’ vi 
le ind heat-resisting steel M x ( 
1 Were epl iced ha secured by the ! 
lorme method, it was decided to ib ! \ - RK 
a titute lighter material r ' il tte I S 
Welds Thumb on A 
“After a good deal of thou t. cop “=e ' : 
. > ur g able ( I 
Iron Statue of Vulean per sheet was chosen as the metal 
the new thumb Viile was to be 0 : . . 
Several years ago THe FouNnpry pre low nd weldit \ cided upon f 
1 weldin A de ipon fo : ios — 
ented a series of irticles by Pat ll sean nd for joining the thumb to ( ‘ Gr \“ 
Dwyer on the cast iron pipe industry) the cast on hand rhe cope oo 
in the Alabama district One of the ior of the thumb were formed on the = 
articles included an interesting illus outside of the old thumb nd ther | nabs I Se 
tration and description ot cast 1rol rhese were welded tos the Vil M 
welded ore \ 3 i — c, 
tatue of Vulean, located in the Birn bronze rod to form a ort of tub Gr iro O 
] 17 | a sort f ibe ; 
ngham Fair Grounds. Recently it wa closed at one end, approximately . 
necessary to repall thre statue, the nehes lor na hye r 16 nehe es aw " , Vie ad, as 
i < rli ’ iit ; ‘ y ! t re ent V Lite l > 
welding process bein emploved fo diameter H Ww ( a . S 
the work : lol D } 
\ can be een I the accon pany “ ' : 
ao Vev ‘ for G , 
The October ! ue of Welding pre ne illustration scaffold was erected . thor Artl 
sents an interesting description of that to reach the thumb and with weldiy , 
, > , ] we Tal; Ld } 
job in an article entitled “Job Weldin ises supplied through long hose lines ‘ p.n lhe Gray I Inst i 
Shop’s Place in the Industrv,”’ by E. H from oxvger nd acetylene cylindet P Ww a Site 
> , ine ' ding ‘”) ' ’ sie ! > H. | 
Brown, Birminghan Welding Co., n the roadster below, the thumb wa Bieta 
? } cr . ry refars< if 
Birmingham. Mr. Brown refers to tha bronze-welded to the east iren hand 
4 , ‘ 7 . — 
work as follows with little difficulty. Somewhat more Robert D. Black reeently w 
‘Probably the most unusual outside than ordinary skill was required of pointed sales manager of the Black 
iob we were eve! called upon to per course, because the welding was done «& Decker Mfg Co Townsend Ma 
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Reader’s Comment ee ee ee 


Northern hote Chicago, Mar 


{) Jones elle City la 
Interesting communications — ©e., Racine, Wis., who 
rominent 1 activith ofr W 
. a bi ’ foundrie comba 
from readers of The Foundry oo 7 
e va ci} ’ ‘ 
i nternational Harve 
Eprror’s Nore—Material Ap EERE AEB ee ie dieaken 
pearing Under this Head Does vith Gottfried Olso 
Vot Vecessarily Reflect the . a , 
Opinion of Til FOUNDRY 07 Memorial , a “i 
— " i! one ‘ ( ‘ 
Its Editors lo Charles Vickers nee ' 
D e adoptic 
Digging Own Grave a oie a 
PEP . . ering d ‘ \ 
] the Editors: ? conne Oc’ 
I wisl to thant vo lo! ‘ ain: ’ Pr ‘ t i vella cist 
me the clipping covering price classi lus asx 8 ( SS ‘ rm t e! to elit 
fications for malleable by at inony Gus ( t \ det 
oO malleable 1 Lu rer rT} Jone vi 
rticle id Lire ad co to \ ‘ 
‘ io : h ) ‘ T 
Our ow Teell el pt t cet \ ‘ ( ‘ 
ony Oo I tile t ut evera tts ‘ ‘ 1H] 
pecializes 7) ‘ roduct t dD i Hay ( 
eacl r lheatio ( et Ve . ‘ , ‘ 
each weis nd production quar ~ 
titv of casting hould be e der . sai 
arrivi t pric 30 : ‘ , 
of our produ ve ell strietly t 
established price schedule whi s J 7 t | | 
e publi nd s¢ oO ( r nee , 
omers On othe type ( ( t : " 
ve make se ol ct ‘ ut R ; Control Is Practical 
erage cos cover irge numbe 
ot ob vhict } \ | ro t “—" = 
foundry in the p Other prices e cont . 
determined \ ic tudle oO 0 iT wax feu 
n which we receive an inquiry s as é el en to e nece 
We are fir of the opinion that ! ection ¢ ve 
oundrymal digging |! ov este! qd hetmie ( 
rave when he disregards |} cost a ecu 
o meet market conditio ind evel ] : the roject 
rice quoted by our company would \ liming there 
how a prot with a reasor ie rat , x im nherent ) i 
operator (col derably ‘ that ign ‘ as \ ley : tica fron { exe CO 4 ‘ 
ormal ) ’ fie \ va © opinir 
D. P. Fo S ‘ P ton « the tans ' 
. I l c PRE» sete A compensation 0 
j j l? _ ar , i on sail 
" { ¢ Ind a tat 10] ho 
Favors Schedule ok die catia anil . 
Editors It quot 0 l ‘ I iV 
ve re ‘ ‘ ‘ ee #1 . I ! er oO ( 
Malleable Ma whi sali companic ‘ ill omebod , aid ra 
ve headed Propose Classification rouge . . oO! nde! Gall ‘ dt 
As Yardsti« ( \ ‘ The pri extremely 10 . eats . re ( 
sictlieasds . cedtbiabiiieeaail correspond \ properly prepared sche 
y oT it " ound Ther a — WN ” . nN 4 con es ‘ f 
». deat ha laa tine eters eliminate } oble ) ‘ . 
0 a intity 0 ‘ ade relzgnt o as { . , . “" . ‘1 ; 
veig! of molds, proportio I j 
of cores, and type of equipm« sh ' 
taken into consideration a surprisil 
y accurate schedule of cost ean br Chicago Founders rt | 
oO ‘ 
developed On the average cost de iii . Rich Re ve 
veloped in this way after carefu Hear Talk by E. O. Jones a 
tudy would he more accurate than 5 eure POLSeue . , 
: (ood foundr ousekeeping vit} tate throug! legislative iction 
that arrived at through the lal es ; Mi 
timating process, and witl practical special reference to Its effect o the High test iro vill b ‘ 
judgment in each instance it would dust hazard, occupied the attention of pal subject for discusslo 
have a tendency to avoid the great about 100 foundryvmen who attended April 6 meeting of the Chi oO ¢ 
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Figuring Melting Cost of lron 


By J. J. ROWBOTTOM 


{n error tn computing that factor often 


means difference betueen profit and loss 


Diversev Foundry Co.. Geneva, IIl. 


N VIEW of the accepted method 
of treating the cost of iron as a 
separate component when figuring 
castings costs, a thorough knowledge 
of that cost becomes necessary An 
error in that factor generally means 
the difference between a profit and 
a loss and the subject should be care 
fully analyzed The following items 
ummarized, make the cost 
l Raw materials, plus freight or 
cartage 
2 Raw materials 
Labor, transferring to charging 
floor, makeup of charges, placement 


unloading. 


in cupola, 
$. Labor, preparation of cupola, 
tapping out, and conveyance of iron 


» molder floors 
5. Cupola’ supplies brick fire 
clay, ete 

6 Power 

7 Share of general overhead 

s Loss in melting and han 
dling 


Portray Variations 


The variation between cost of raw 
materials only and total cost is best 
displayed by a practical problem 

Using the following prices 
No. 2 Northern $16.00 Gross ton 
No. 1 Cast serap 6.00 Net ton 
Coke 9 oO Net ton 

A representative mixture would be 
100 Pounds pig @ $0.70 per 

100 pounds $2.80 
(00 Pounds cast scrap @ $0.50 


per 100 pounds 0.90 

(00 Pounds return @ $0.30 
per 100 pounds 0.90 

Pounds coke @ $0.45 pet 
100 pounds 0.45 

\) Pounds bed coke @ $0.45 
per 100 pounds 0 20 
. oR 

00 Pounds ceastings shipped 

00 Pounds allowed for r 
turns @ $0.30 0 90 
$4.38 

Cost per 100 pounds of cast 
Ings $0.7 


Purpose of this example items 
to 6, inclusive, referred to in the 
second paragraph amount to 28 cents 
per 100 pounds in the iron melted 
Corrected to basis of castings shipped 
equals 10 times 28 equals 47 cents 

Share of general overhead plus de- 


scale dow n 


preciation is indicated in item 7 
Depreciation is figured on all equip 
ment of the melting department 
Share of general overhead is based 
on payroll comparison For the pur 
pose of this example a figure approx 
imating 10 per cent of the total 
general overhead charges is used 
This figure is 5 cents a hundred 
pounds for iron at the spout. Since 
1000 pounds of iron are melted in 
this example, and 600 pounds of 
castings are shipped, a calculation will 
show the overhead charges for each 
100 pounds of castings shipped is «a 


cents 


Item & eliminates itself by conver 
ion of melted cost to cost of iron 


in the castings Summarized, we 


have 
Items 1 and 2-—Cost of raw 
material $0.7 
Items 3 to 6 Conversion cost 0.47 
Item 7—-Share of general over 
head O08 
Total per 100 pounds $1.28 


In this example 50 pounds of bed 
coke is shown per 100 pounds melted 
and a ratio of 1 pound of coke to 
6.6 pounds of iron melted from whici 
it may be inferred that the total 
pounds melted would be moderate 
Many heats at this time are so smai! 
that large cupolas do not equal the 
With the production of 
to 6 will 


ratio given 
a normal tonnage items 
With subnormal produc 
tion, and small cupolas, perhaps op 
erated daily, items 3° to 6 will be i: 
creased due principally to items 
and 4 

A remelt is shown of 300 pounds 
return, 30 per cent of melt, coupled 
with the production of 600 pounds 


of good castings, 69 per cent of melt 
The difference 100 pounds, 10 per 
cent of melt, is accounted for by 
losses in handling and melting. This 
melting loss, due to oxidation, han 
dling, and other causes, is a de 
batable quantity, and while it may 
be stated safely to be always at least 
>» per cent of melt, it will be in ex 
cess of that figure according to the 
variables of shop management. Slop 
ping from ladies (shot iron), and 


loss In cupola drop are the greate 
losses Some apparent losses do not 
exist being due to inaccurate scale 
in the yard or charging room and it 
is not unusual to find errors of 
to 10 per cent 

\ cost is used of 28 cents a hur 
dred pounds of iron melted and this 
appears as 47 cents per 100 pounds 
of castings Herein lies the oppor 
tunity of affecting a considerable 
saving by ensuring that there is nv 
needless pigging of iron and that un 
due amounts are not used in sprues, 
Cold iron, 
use of iron to dry out ladles, and un 


risers and pouring basins 


necessary pigging by the men pour 
ing can account for considerable ex 
tra cost 

Return iron is priced in accord 
with common practice at the cost of 
purchased scrap While it has a 
greater value common sense dictates 
the wisdom of allowing a small sum 
for variations not’ readily deter 
minable in the total cost 

These figures apply only on costs 
where the ratio on return of iror 
melted is similar, as shown in the 
example Where the vield of good 
castings differs from this ratio there 
will, necessarily be an increase or de 
crease This factor must be take 
into consideration when using this 
schedule 


Appoint New 


Sales Representatives 
Worcester, Mass has 
Owen 


Norton Co., 
appointed Crane-Schiefer 
Inc., with offices at Buffalo, Syra 
cuse and Rochester, N. Y., as sales 
representative of its line of grind 
ing lapping and balancing machines 
C. H. Hill, associated with the sale 
and demonstration of Norton ma 
chines in that territory for many 
years now is connected with Crane 
Schiefer, Owens, Ine Buffalo of- 
fice is at 210 Morgan building, Peart 
and Niagara streets, Buffalo, the 
Rochester office at 425 Powers build 
ing, 16 Main street, West, Roches 
ter, and the Syracuse office at 1602 
State Tower building, Syracuse 
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CAREFULLY GRADED LABORATORY TESTED 


Our influence depends not so 
much upon what we know, 
or even what we do, but 
upon the results we achieve. 
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We Guarantee Every Car 








_ Albany Sand & Supply Co. 
Albany, N. Y. 


Producers and Shippers of The World’s Best Molding Sand 
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Prevent Losses with 


pointe d out 


coppel 


Wit! 


ISCUSSING the 
IZe l Lhe produ 
pel castings a 


that while tl 


fect of small a 


casting ! 


not to be 


Lhe ltnibiar actiol produced b 
uminun i! onterrou allovs it j 
ficiently erious to re re pre¢ 


mounts ol 


-roper Gates and Risers 


tiol 


oO co 


writer hi 


e drossil 


com pare a 


eo! l 


1lo against it formation a ¢ ? 
into mold Thu l it deep no 
nould be ated it the top o that 

e met a ed a i Splashec V hie 

ill l aro 0 ad re ormed 

rhe break or the urtace iin 

\ cl re ormed Insta eo 

ad coat ‘ l stream of met 

W i each little plas! d dro 

t broke away 

W he the film enveloped stream o 

( rea pat ‘ hhquiad 
terio flow ‘ euvil behing 

ot | fie ‘ US} ‘ 
queezer n the ladle ol e motd 
When the ecastin i covered it i 
eneral found { hey ive 
formed lami ol nd can be 
picked aw \ vit} i nife blade it he 
ori of Ve! ] is forn n dro 
endet! it impossible to machine the 
uriace 0 the ca ad vet dow 
to Lood, clean meta without takings 
off too much ock Consequenth 
he Casting ha to be crapped 

This form of trouble is prevented 
oO reat ¢ tent bv loeatir thre ‘ 
1 thre lowest point oft the mold oF 
bottom gating in the foundry vet 

icular. The ime precauions are re 
quired again due agitation of the 
etal, caused by boundil back from 

( wall ot the mold o core 
COLLISIO betwee! enter stre 

ure necessary witl luminum 
bronze and other aluminize illo. 

( thi th bushin riy ‘ 
other long piece it is advisable 
Vavs to locate the te l 1D tio 
hat will fores the metal to elit 
pward and then flow into the rise 

This point is illustrated i 2 
197, a sectional view of a heavy cop 
per dis} with gate and riser at 
tached In this instance the copper 
was deoxidized with 1.00 per cent 
silicon. This caused a certain amout 
of drossing in the metal, which in 
the casting was avoided by pouring 
the metal through a gate at the lower 





Copper Shrinks 


( 


foundryman 
that it 
cure a 


NLY a 
years 


comparatively few 
ago the = average 
held to the 


impossible 


belici 
to 


was st- 
sound 


inherently 


really 


casting. Some 


vicious factor produced shrink 
holes and blow holes. In re- 
cent years that belief has been 
dispelled, Copper castings per- 
fect in every detail are pro- 
duced in large quantities by 
men who are familiar with 
every detail of the necessary 
process. To those = not sim- 


larly equipped, copper still 


presents the same batfling 
characteristics it) presented to 
the men who first tried to pro- 
duce solid castings. Method 
of gating the castings is one 
of the most important features, 
while the size and position oft 
the feeders, particularly on 
heavy castings and castings of 
unequal section, is the most 
important feature of all, In 


addition to feeders 


adequate 


providing 
shape, 
filled 
to insure a 
until after 
the 
the casting. 


ot size and 


these feeders must be 


with hot metal 


liquid = condition 
the 
joining part of 


metal has set in ad- 








ad ¢ ‘ old e riser W 
ocated if peo ala erriecaiiy 0 
Osite { ‘ ‘ ne 1 ‘ hl ‘ 
oO} ti t ‘ oid 

VW hie thre moiter meta é Lere 

e mold cavity ormed pool 
raduallv inereasing li size as the 
eta continued to flow Without 

ca 1! ny particulal commMmottLol 

e metal filled the riser to the leve 
of the prue ead 

Use Hot Metal 

It will be noted at this stage i 
considerable portion of the riser nee 
essarily is empty If the riser is to 

fulfill the function for which it is in- 
tended, solidification must be retard- 
ed until the metal in the casting has 
set Without exception the metal in 
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By PAT DWYER 


iser must remali lid for 
length of time tha the et 
casting Otherwise lil vort! 
ss and represents a waste o 
Properly deoxidized copp. 
vily and if the casting she 
lifustratlor Wa not ed 
tea o fill ’ ; oid 
tra part ( Lhe ‘ £ Oo 
\ pap ce on ol! 
! depre ( ( hri 
The rise ( nig OL! 
sift ‘ Te ‘ ? ) t 
tol cannot be ected ) oO 
‘ ‘ perat ‘ d il 
eated \ oul eta ro! 
eruel e direct to thre ise 
re ‘ft ' ‘ reo 
i the metal out through th 
lt il ower leve the lie 
bY! ] cooler V1 Vater ( 
covered wit! d hel le 
litable yvelgnht 
referab!] met ha t 
» the riser should be hotte 
i poured into he ¢ t \lse 
hould be poured ow 0 
ertall extent it may ¢ ’ ( 
th the olldification of t ‘ 
many lt tance . = avi ityle 
ll pourl £ hie i ‘ I t 
e the ) ie COVE er 
per channel o communicatior 
eel t t t eu 
té \ erTrtio ) ne t 
of deoxid ng 1 eria ‘ 
eastineg ‘ ) ai¢ ( 
e prest eries of article Re 
ntere Ter t nD we« 
vered col rete Ively il 
vy the late ¢ rle Vik I “Dk 
Ze! Sho ad Re | ed Diseres \ 
h appeared ir he Oct L928 
e ¢ ri FouNDR) 
ethod adopted for pouring I 
Ing copper casting Is 1 trate 
lig 198 These casting ve! 
led it pairs i bushing ind 
rward cut into ring ind there 
had to be absolutely olid 
ogenous Their productio 
ed a high degree of <ill on t 
of the foundryman, both in mal 
the mold and in melting the met 
Continucd aoe 
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“Largest Producers in the World” 


Sparta, Michigan 
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Company 


ta ial a 


Sparta casts 56 perject ' .-in 
piston rings on one riser—a 
performance made possible 
by melting in cupolas 
equipped with Griffin Hot 
Blast 








Meet—and trim—competition 


by equipping with 
(GRIFFIN HOT BLAST 


High quality is the primary consideration in 
the manufacture of piston ring castings. Uni- 
formity of analysis, absence of hard spots and 
surface defects, factors which necessitate the 
closest supervision of melting practice, are ob- 
tained daily in this plant as a result of using the 
Griffin Hot-Blast Process. 


This improvement in melting practice together 
with savings in fuel which alone justify the use of 
the Griffin Hot-Blast Process, are available to all 
foundries seeking to produce high grade castings 
at low cost. 


Ask for cost and performance data, guarantees 
and references to other satisfied users, or at least 
have us send the latest Griffin Booklet. 


Over a million tons have been melted in 
Griffin Hot-Blast Cupolas by one user alone 


PREHEATER CORPORATION 
40 E. 34th St., New York 


THE AIR 


Wellsville, N. Y.: { 
Boston Philadelphia Pittsburgh Washington San Francisco 
Buffalo Cleveland Cincinnati Ft. Worth Tacoma 
Chicago St. Paul Indianapolis Houston Portland 
Charlotte St. Louis Kansas City Denver Seattle 
Detroit New Orleans Salt Lake City Los Angeles Spokane 


The GRIF FIN 
Hot-Blast Process 
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Mail coupon for booklet 


Air Preheater Corporation, 40 E. 34th St... New York 
Please send the Griffin Hot-Blast Process Booklet 
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exert little or no intluence on the 
subsequent shrinkage of the casting, 
but these factors certainly exert an 
important influence on the cleanli- 


ness of the casting Many types of 
skim gates are available The par 


ticular type to adopt in any given in 
stance depends to a great extent o1 
the shape and size of the casting 
The distinctive feature of the skim 
gate is the choke or restricted area 
at some point between the sprue and 
the mold cavity In the majority of 
instances the best place for the choke 
is close to the mold With this a1 
rangement the gate is filled with live 
active metal up to a point close to 
the mold. The temperature is main 


tained in the short passage betwee! 




















hig. 197—Drossing in the metal was avoided by pouring through a gate at the the choke and the casting 
lower end of the tilted mold Usually it is advisable to gate 


heavy copper castings at the botto1 
and to pour the metal through 


Continued (rom page os) The nonferrous foundryman accus 

; sprue that may be kept filled while 

tomed for years to producing castings ‘ 

al In this instance the copper wag : still large enough to fill the mold a 
; in various alloys without the use of a 

melted in crucibles and was protected : ; a speed to prevent cold shuts The 

any, or In some instances, moderate 
filed sprue prevents the entrance of 


zing influence by a _ thin spe 
from cxiézing i — os size risers, finds difficulty in realiz 


ing that risers approximating those 


covering of a proprietary flux which dross and scale. An experienced man 


has a lighter specific gravity than usually can gage the gate area re 


used in steel foundries are essential ; : 
molten copper It floats on top of : ; ; quired to admit the metal at the 
in producing solid copper castings , 

the molten meta] and prevents the ines . proper speed, but in some instances 
' bi hil This subject presented from the it: om ; “a en 

copper ‘Oo absorbing oxyge Ww e } aes hay e recessary On subsequen 
pper from rbing : n ul practical rather than the scientifie or 


in a receptive condition. Care is ex . : castings to increase this area It 
7 say gt “ eition techs metallurgical standpoint was covered t] ee t) ' eis | 
‘reise at i times i ialntaining . , ‘ 1lese stances 1e gate shouk ¢ 
overene nes mS hy 0. UE Cieeiee 06 tie Sinein 6 RG ee en ant 
F rr t » 8 Ss > _ > or 7 . aenes¢ rather lan deepene oO i 
proper flame conditions in the fur issue of THe Founpry Slightly con , . : 
: crease the size of the opening Ar 


naces, but if possible, a little extra 
care and attention should be paid. 


densed it is included in this series 
as a Valuable contribution to the gen 


alternative method is to cut two o 


ti it} more shallow gates \ deep gate 
‘ eral subject, ‘eventing losses wit , 
Gated at the Bottom J ows _— particularly one connected to a large 
proper gates and risers. ‘ , 

The mold was made in a three back passage or deep runner, may 
part flask to provide an opportunity \ charcoal covering is advised ove draw metal from the casting during 
of cutting a gate at the bottom. also the metal in the runner basin, par the solidifying period. 


so that a coating of plumbago might 
be applied readily to the surface of 


ticularly over the type of basin in 
which the sprue opening is covered Use Auxiliary Gates 


the sand. A heavy feeding riser was with a plug. A layer of charcoal is Metal rising from the bottom of 
cut in the top of each mold and con spread over the bottom of the empty an extremely deep mold may cool 
nected to a large riser designed to basin The chareoal immediately to a dangerous degree before it 
feed both castings. floats to the top when the basin is reaches the top. Good practice di 
In pouring the casting, the stream filled with metal and serves as a pro tates the use of auxiliary gates il 
was stopped after the metal had tective coating during the pouring eases of that kind Entrance for 
filled the horizontal riser channel period. The metal is kept hot and fresh, hot metal from the same sprue 
The remainder of the riser cavits fluid to a greater degree than if the is provided at a point midway be 
was filled directly by hot metal from upper surface was exposed to the at tween the bottom and top, also at 
the erucible. This metal, hot and mosphere, a point at or near the top of the 
clean, served its purpose as a feed The shape or size of the gate may (Concluded on page 42) 


ing agent more acceptably than if 
cold metal had been forced up in the 


riser from the bottom. As a further 

precaution the metal in the riser was 
| 
| 
| 





fed with a rod after the manner prac- 

ticed in gray iron foundries. Great 

shrinkage cavities appeared in the 

tops of the riser, but the metal in 

the castings was solid. <> co 
Foundrymen unfamiliar with the 





behavior of copper while passing 
from the liquid to the solid state 


| 
| 


usually experience a great deal of 
trouble when they first essay the pro 
duction of castings in this metal. Any 
one, or even a combination of several 4 
factors may be responsible for their 
lack of success, but the principal fac 
tor, the one responsible for the ma 
jority of defective castings, is employ Fig. 198—Copper bushings made in pairs in a 3-part flask were gated at the 
ment of inadequate risers or feeders bottom of the mold cavity 
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7 ITS A HERMAN IT'S WORTH USING. 





MADE ITS WAY a a ITS MADE 











Bath tubs—Ornamental and interior building castings 
require a perfect jarr and pattern drawing Molding 
Machine. 


HERMAN’S list of users include the leading foundries 
of the world. 


Sizes from 20 x 24" up to 10 x 22 feet. 


Our sales and service department will gladly advise you 
on all of your requirements. 
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HERMAN PNEUMATIC MACHINE COMPANY 


GENERAL OFFICES: Union Bank Building PITTSBURGH, PA. 
MANUFACTURING PLANT: ZELIENOPLE, PENNSYLVANIA, U.S. A. 
Foreign Works: Pneulec Limited, Mafeking Rd... Smethwick, near Birmingham, England 
Hartune Aktiengesellschaft, Berlin, Lichtenberg, Germany 
Gibson Battle & Co.. Limited. Sydney, \N.S.W. 
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Fig. 199—A casting poured at three points is shown at the left. A copper casting involving special feeding features 
is shown at the right. Effects of different risers also are shown 
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ONE GOOD WAY 








° . to determine the most advantageous sand 
LABORATORY mixtures for your particular work is by ex- 
SIZE periment in the Laboratory Size Simpson 

Mixer. 


SIMPSON 


The use of this machine has aided many 








INTENSIVE foundries to improve the quality of their 
SAND MIXER castings and effect material economies in the 
. * preparation of their sands. 





THE SAND 
COST CONDITION 
: 1S 1S 

LO,w IMPORTANT 





“The Product of a Practical Foundryman”™ 





°" THE LABORATORY SIZE SIMPSON MIXER 
is designed to provide the same mulling efficiency of our larger No. 0 
—3 ft., No. 1—4 ft., No. 2—6 ft. and No. 3—8 ft. diameter pan 


Simpson Mixers. It is adapted to laboratory purposes with a removable 
crib and removable mullers and plows, and is furnished complete 


with motor ready to operate. 
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NATIONAL ENGINEERING COMPANY 


MACHINERY HALL BU/LDING 549 W. WASHINGTON BLVD. 


, CHICAGO, ILL., U. S. A. 
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Temperature Affeets Sand 


(Concluded from Page 12) 


the sand surface. The author has ob- 
served by microscopical study of thé 
grains of some quartzite-sands, that 
gases may be given off inside the 
same. This of course also contributes 
to expansion 

Sintering is a_ well-known fact. 
Usually sintering is accompanied by 
a contraction of the sand. Sometimes 
the sand melts from the surface and 
sinks down as a slag, sometimes the 
sand shrinks, draws away from the 
walls of the container and divides in 
several pieces. 

Appearance of the surface after 
the test is very different. Some sands 
are quite unaffected of the heating, 
perhaps only changing in color a 
little. The surface is smooth and no 
sintering or shrinkage has taken 
place. Other sands show one or more 
of the above mentioned defects. 


Sand Should Be Tested 


The author has found that sands, 
which are unaffected by the heating 
test, work well if they are mixed 
with a suitable clay. Sands showing 
some kind of defect need not be re- 
jected at once. Mixing with coal dust 
shows a remarkable effect on. the ex 
pansion and the sintering.-The sand 
therefore ought to be tested’ with the 
usual quantity of coal dust. 

The clay also should be heat test- 
ed The author has found that bad 
results in some foundries can be 
traced to clay used in making syn- 
thetic molding sand. By using the 
same type of heat-test on clay, inter 
esting results are encountered. Some 
clays melt and give off great quanti- 
ties of gas. They swell and overflow 
the border of the container, after 
ward they sink together and only 
a thin layer of slag remains. Good 
refractory clays practically are un 
affected by the test. 

In making synthetic sand it na- 
turally is of great value to know 
that the sand as well as the clay has 
good heat resisting properties, Never- 
theless the mixture also must be 
tested. While tested alone with good 
results, a refractory sand mixed with 
a clay may give a molding sand that 
shows strong expansion and forms 
considerable gas. 

It was previously mentioned that 
foundrymen, believe that burning on 
depends upon the sintering point of 
the sand. Thus a high sintering 
pont should indicate a low tendency 
by the sand to burn on. The author 
has found by determining the sinter- 
ing point of the sands used in certain 
foundries that some of the sands had 
a rather low sintering point, but still 
gave castings with a good surface. 
The user of the sand had no com- 
plaints in that direction. It is logical 
to think that working conditions 


44 


must have been different. The pour- 
ing temperature, the pressure and so 
on may have been different. Practicai 
experience suggests that the burning 
depend upon _ following 
Chemical composition of the 


on must 
points: 
metal and the mineral constituents 
in the sand; pouring temperature; 
hydrostatic pressure of the metal; 
fluidity of the metal; wall thickness 
and construction of the casting. 


Finds Different Results 


Many foundrymen probably have 
had the same experience as the au- 
thor, namely that’ dilierent irons 
work differently against a certain 


sand. One iron has a velvet-like sur- 
face, while another iron shows a 
rough one. Charcoal iron works in 
the first-mentioned direction and also 
certain while others 
scratch the sand to use a molder’s 
expression. The action of low-carbon 


coke irons, 


iron is especially severe, as was in- 
dicated on page 46 of the July 1, 
1931 issue of THe Founpry. It also 
is well-known that it is a problem to 
manganese 
surface. 
These circumstances must be due to 


magnesium and 
good 


make 
steel castings with 


chemical reactions between the sand 
and the metal or the oxides on the 
metal. The oxides MgO and MnO, 
having characteristics, will 
join with the SiO, in the sand form- 


ing a slag. 


basic 


Mixing the sand with coal dust or 
coating the mold surface with a 
blacking is the usual way to provide 
a reducing atmosphere between the 
agents or to prevent them from com 
ing into contact. The author also 
has tried successfully to use a basic 
sand for molding manganese steel 
and it is possible that further re- 
searches in that direction would give 
results. 

Effect of the pouring temperaturs 
is easy to show by a practical test. 
At the technical university at Stock- 
holm some research work on the 
burning on problem recently has been 
made and the results are interesting. 
The sintering point of certain sands 
were investigated and also the ac 
tion of the sand at lower tempera 
tures. 

To expose all sands to exactly the 
same action of the metal is a burn 
ing on test and thus secure a fair 
comparison, the following test was 
made: Small prismatic test 
20 x 20 x 70 millimeters were made 
in a corebox, from the different sands 
as shown at Din Fig. 4. The speci- 
men was made with three rams on 
the standard ramming device of 
A. F. A. The test pieces then were 
transfered and placed in models of 
the construction shown at C and E 


pieces 


In the model C the wall thickness is 
6 millimeters and in E 20 milli- 
meters. These models, with cores, 
then were molded in usual manner. 
Five molds were made from each 
model and these were poured at 
1220, 1240, 1270, 1290 and 1390 de 
grees Cent. respectively (correspond 
ing to 2228, 2264, 2318, 2372 and 
2552 degrees Fahr.) After pouring 
the pieces were allowed to cool in the 
mold and great care was taken in the 
shaking out to keep the cores intact 
were 


as shown in Fig. 5. 
sawed in two and from more interest- 
ing parts small test pieces were cut 
out, placed in small brass rings and 
woods metal pounded around them 
The pieces’ then ground, 
polished and etched. One such test 
3 This study 
and also the inspection of the cast- 


Pieces 


were 
piece is shown in Fig 


ings after the cores had been cleaned 
gave the rather unexpected result, 
that no direct relation exists between 
the sintering point and the degree of 
the burning on action. Thus a sand, 
with the sintering point of 2642 de- 
Fahr. already showed heavy 
burning on at a pouring temperature 
of 2318 degrees Fahr. while another 
with the sintering point by 2183 de- 
grees showed no burning on with 


frees 


metal cast at 2264 degrees. In same 
cases the sand sintered to a cake but 
this did not burn on but loosened 
easily and left behind a good sur- 
face. Increasing the pouring temper 
ature caused heavier “burning on 


Causes Metal Penetration 


Hydrostatic pressure and the fluid- 
ity of the metal causes a penetration 
of the metal through the small chan 
nels between the sand grains. This 
penetration has nothing to do with 
the refractoriness of the sand. It has 
been the authors experience that a 
sand with rather low sintering point 
sometimes will withstand penetration 
better than a highly refractory sand 
Sintering causes a melting together 
of the openings of the channels and 
thus keeps the metal outside, while 
in a highly refractory sand the chan- 
nels will remain open. This also may 
be an explanation of the statement 
regarding the relation between sin 
tering point and the burning on ac 
tion. The penetration often 
countered in cores for bronze castings 
and sometimes also in iron castings. 
The way to overcome the trouble is 
to coat the surface of the core with 
a blacking that will 
pressure of metal. It is not enough to 
have a refractory sand. 

Finally the wall thickness and the 
construction of the casting influences 
the burning action of the metal. In 


Is en 


withstand § the 


those places where the metal, owing 
to stagnated heat conduction, is kept 
in the molten state for a long time 
for example around thin cores and 
in sharp corners, the action of the 
metal lasts longer and the sand is ex 
posed greatly. Such places therefore 
must be especially well coated 
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Steel Casting Classifications 


(Concluded 


building and contractors equipment 
makers; builders of cranes and der 
ricks, all forms of materials han- 
dling, heavy machinery and presses; 
oil refining, barge and shipping, au- 
tomotive, truck and tractor services 
and miscellaneous other smaller in- 
dustrial users. The use of steel cast- 
ings is so widespread that it is dif- 
ficult to name any line of human en 
deavor which does not depend at 
some stage upon the product of steel 
foundries 

The diversities of type, character 
and required qualities in castings 
quite aside from all consideration of 
intricacy, coring, quantities, ete., 
made difficult any classifications for 
costing or price quotation purposes. 
Starting as a bulk commodity differ- 
ing only in size and shape, steel cast- 
ings have become highly specialized 
engineering structures, but neverthe- 
less as definitely capable of classifica- 
tion as are the products of rolling 


mills 
Market Data Needed 


The entire industry has suffered 
from lack of reliable market informa 
tion and the consumer of steel cast- 
ings has not benefited by the chaos 
which has existed. Speaking before 
a sales group, an influential steel 
foundryman some years ago deplored 
this condition, stating: 

“To me the most deplorable feature 
of conducting the business of our 
industry is the lack of consideration 
given the naming of prices. Hours, 
days, weeks, months and even years 
will be 


means to reduce costs a fraction of 


devoted to consideration of 


a cent, but the establishing of prices 
is usually a matter of minutes and 
frequently pure guesswork.” 





Correction 
The form containing the industrial 
steel castings classification starting 
on page 48 was printed with freight 
allowance and terms omitted. The 
latter will be found on page 58. 





definite classifications 


representing established practice in 


Recently, 


grouping steel castings according to 
use and service, makes possible cur 
rent quotations. This structure of 
prevailing prices has been compiled 
by Tttr Founpry in cooperation with 
Dailu Metal Trade and Steel 
represent the ordinary types of cast 


They 


ings made to generally accepted spe 
cifications In the interest of secur 
ing recognition by the foundry in 
Fou NDRY 


dustry, Ts presents here 


with some of the more important 


46 


from page 21) 


classifications. As the studies pro 


gress others may be added. 
IRON AND STEEL WORKS CLASS 


MISCELLANEOUS ROLLING MILL, 
STEEL WORKS AND BLAST 
FURNACE CASTINGS, INGOT 
AND CHARGING CAR 


BODIES 


(Not otherwise specified in this list) 
Pounds Ver Lb 
l to 10 15.55 
Over 10 to 25 14.30¢ 
(ver 25 to 50 9.60¢c 
Over 50 to 100 7.45 
Over 100 to 250 6.55 
Over "50 to 500 5 O50e 
(over 500 to 1000 5. 2K 
Over 1000 to 2500 1.75 
Over 2500 to 5000 £556 
Over 5000 1.35¢ 


Add 20° to above prices for all cast- 
ings with water circulating pipes; hol- 
low and disc table rollers and cylinders; 
rolling mill guides and table girders 

Add 4c per Ib. for carbon 0.40 to 0.70 

Extra charge for carbon above 0.70, 
ind for alloys, depending upon analysis 

Add 4c per Ib. when chemical or 
physical tests are required. 

\bove prices to apply for charging 
box heads and ends; also hearth jackets 


and tosh plates 


COUPLING BOXES, SPINDLES, ROLL 
HOUSINGS, PINION HOUSINGS, 
DROP BALLS, HAMMER RAMS 

AND HAMMER DIES 


Pounds Per Lb 
°5 to 50 8. 65« 

iver 50 to 100 6.50 
Over 100 to 250 5.45 
(over 250 to 200 180c 
Over 500 to 1000 1.20 
Over 1000 to 2500 1.156 
Over 2500 to 5000 1.10« 
Over 5000 to 10000 £056 
Over 10000 to 50000 B.D 
Over 50000 4.20% 


Add 2504 to above 
spindles 

Add %4c¢ per Ib. for carbon 0.40 to 0.70. 

Extra charge for carbon above 0.70, 


prices for hollow 


and for alloys, depending upon analysis 
Add %4c per Ib. when chemical or 
physical tests are required 


GEARS, GEAR BLANKS, GEAR SEG- 
MENTS, RACKS AND PINIONS, 
AND CRANE CASTINGS, NOT 
SHOWN ELSEWHERE 


Pounds Per Lb 

1 to 10 15.75¢ 

(iver 10 to oo 13.65¢ 
Over 25 to a0 10.50¢e 
(over a0 to 100 S.350C 
Over 100 to 250 7.60 
Over 250 to 500 6.35¢ 
Over 500 to 1000 5.75¢ 
Over 1000 to 2500 5.30¢ 
Over 2500 to 5000 5.10« 
Over 5000 1.75¢ 


\dd 20°, to above 


prices for worms 


worm wheels sheaves and 


pull 


levVvs 


sprockets 
Additional charge will be made for 
machine molded gears 
Railway motor gears not included in 
above schedule. 
\dd 144¢ per Ib. for carbon 0.40 to 0.70 
Extra charge for carbon above 0.70, 
and for 
Add 4c per Ib 


physical tests are 


illoys, depending upon analysis 
when chemical or 
required 

Special prices will be quoted = on 
brakewheels for cranes, bumper hoods, 
center supports, 
clutch 


rings, drums, drum gears, end carriages, 


stems, charging bar 
charging rams, clutch castings 
rear clutch jaws, Leal covers ruide 
brackets, hollow shafts and stems, long 


1 


hollow racks, machinery girt castings, 


motor supports, peels and peel heads, 


ram frames, sheave gcuards stripper 
rams and sleeves, trolley sides, truck 
castings and all other intricate crane 
castings 
\NNEALING POTS 
Pounds Per Lb 
500 to 1000 6.00¢ 
Over 1000 to 2500 5. 75 
Over 2500 to 5000 5.400¢e 
Over 5000 5.15¢ 
\NNEALING BOXES 
Pounds Per Lb 
1000 to 2500 ».90¢ 
Over "500 to SO00 5.65¢ 
diver 5000 to 10000 5.400c¢ 
Over 10000 to 50000 5.15 
ANNEALING BOTTOMS 
Pounds Per Lb 
1000 to 2500 £.05¢ 
(iver "2500 to 5000 3.95« 
(over 5000 to 10000 S.80e 
(iver 10000 2 60c 


CHARGING BOXES 
\ll weights 1.75 Cts. per Lb 
Add t44c per pound extra for doublk 
head boxes 
For charging box heads and ends. use 


miscellaneous schedule 


BLAST FURNACE BELLS 


Pounds Per Lb 
"500 to 5o0oo0 5. 75 

Over 5000 to 10000 5.50¢ 
iver TO000 5.250¢ 


SLAG POTS, CINDER POTS AND 
HOT METAL LADLES 


Pounds Per Lb 
"500 to 5000 5.000¢e 

Over 5000 to 10000 180 
Over 10000 1.60 


HOPPERS, HOPPER EXTENSIONS 
AND TUYERE JACKETS 


Pounds Per Lb 
500 to 1000 >. 7 oe 
Over 1000 to 2500 Oe 
(iver 2500 to 5000 5 Oh 
(yer rcvane to 10000 >. O06 
iver 1006 4.90% 
\dd tec per pound extra for hoppers 
cast i ol piece 
\dd 35¢7 to above prices for blast 
hoods, blast hood tops and bosh sup- 
rti segments 


(Continued on page 48) 
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__ 
I MR. A. W. ROBERTSON, Chairman 
Committee on Industrial Rehabilitation 
435 Seventh Avenue 
Pittsburgh, Pa. 
Please send me without charge copies 


of the material you recommend for use by our 
salesmen 


Booklet ‘“‘Rehabilitation What's in it for 


your" 
Check Sheet for Equipment Study 


‘Rehabilitation Where They're Doing It" 


List 


We want to get our share of the business the 
committee is stirring up. This will provide 
enough for all our salesmen. 


Name 


Address 














Cut out this coupon and mail it in. | 


FOR YOUR SALESMEN 








ama onto two thousand men, work- 
ing 


visiting plants 


on committees, are actually 


factories, warehouses, 
hotels, stores and office buildings -sell- 
ing an idea for you. There is a group in 
every important center reporting to 
district chairmen in the Federal Reserve 
cities. They constitute the field force of 
Rehabil- 


the Committee on Industrial 


itation. 


These men are selling this idea of imme- 
diate action to cut cost on present busi- 
ness and to prepare for coming business 
at a better profit by modernization. They 
are urging men to study their own opera- 
tions now, find out how new machinery 


and new structures can reduce expenses 


COMMITTEE ON 


INDUSTRIAL 


for your salesmen . . 


chairmen ... . 


and increase earnings to face the con- 


sequence of neglected maintenance and 
repair. This is the very truth you have 
been telling them. But presented as a 


national emergency it is a new story 


with a new appeal. 


Already commitments total more than 
$165,000,000. 


of the business? Tie into the Rehabilita- 


Are you getting your share 


tion Program with your own advertising 
and selling. Get the Booklet, the Check 
Sheet and the ‘‘Where They're Doing It" 
List and have your salesmen use them. 
There is no charge or obligation for any 
reasonable quantity; large quantities at 


cost. Write for them today. 


REHABILITATION 


A. W. ROBERTSON, Chairman 


435 Seventh Avenue, Pittsburgh, Pa. 


They are opening doors 


Two hundred industrial 


executives acting as 














HE Committee on Industrial Rehabilitation was es- 

tablished last August as a national effort to promote 
the repair and re-equipment of factories, warehouses and 
large buildings, where such improvements will bring 
benefit through cost reduction, and by creating employ- 


ment and stimulating business. Local committees are at 
work over the entire country and already commitments 
for more than $165,000,000 worth of rehabilitation work 


have been reported. \ 
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(Continued from page 16) Cents per Pound Cents per Pound 





1-9 10 Pieces 1-9 10 Pieces 
VALVE BODIES, TUYERE STOCKS, Pounds Pieces and over Pounds Pieces and over 
PIPES, NOZZI.ES. SADDLES, Over 25 to 0 12.50 10.00 Over 1000 to 2500 4.75 1.60 
RINGS AND LIP RINGS Over 50 to 100 9.50 8.50 Over 2500 to 5000 ‘ 1.45 
Pounds ea SS Se owe — Over S008 ..... gol 
2 to 100 9 45¢c Over <90 to 900 6 0 6.00 For specification A add 1.50¢e per Ib 
(iver 100 to 250 &.60¢c Uver 00 to 1000 2.20 ».00 For specification B add 2.50ce per Ib 
(over 250 to 00 7.606 
Over 500 to 1000 6.45¢ CASTINGS FOR BOILERS, TANKS, FLANGED VALVES 


Over 1000 tila AND FLANGED FITTINGS 
Working Pressure Casting 
Price in Cents Per Pound 
POR INDUSTRIALS ONLY 1-9 10-24 95-49 50-99 100 Pieces 


Weight in Pounds Pieces Pieces Pieces Pieces ind Over 
Physical Properties ‘ te rn 99 50) °1.50 19.50 18.00 16.50 
. UT ERT 4 OF 2) ° 5 { 9.50 18.50 6.50 5 00 250 
SPECIFICATION A ver to §=610 19.8 ; 16.5 l 13.5 
a Over 10 to 25 17.50 16.50 14.50 12.50 11.50 
Yield Point 5,000 pounds Over 25 to 50 15.00 12.54 11.00 10.25 950 
Pensile Strength $5,000 pound (iver 50 to 100 12.00 11.00 10.00 9.00 R50 
elongation ok Over 100 to 250 9.50 1 R.7 8.50 R.2 
Reduction of Area 10% (iver 250 to 500 9.00 8.50 7.95 7.85 7.7 
. : Over 500 t 1000 8.45 7.70 7 FQ 7.35 7.95 
Physical Properties ee gt bd $ - 
; Over 1000 to 2500 8.00 7.25 7.10 7.00 6.9 
SPECIFICATION B Over 2500 to O00 7.80 7.05 ea &R & RO 
Yield Toint H0,00F pounds Over 5000 7.60 6.85 6.7 6.71 eer 
rensile Streneth 10.000 pounds Special prices to he quoted for sinuous headers vater Walls. screwed valves 
Klongation o5 ¢ ind fittings, mud drums and heat exchangers 
. iY, For specification A add 1.50¢e¢ per Ib For specification B add 2.50e per Tb 
l ductio o \r } 


FLAT COMPANION TYPE FLANGES AND PLAIN RING AND ANGLE 


BRIDGE BLOCKS, BASES AND 
OR “LL” SECTION FLANGES 


Pound: Per Lb. 1d 
l'nde Oo 5.00¢ 1-9 10 { 25 Piece 
Over 00 to 1000 t.75¢ Weicht in Pounds Pieces Pieces ind Over 
Over 1000 to 2500 1.506 1 to 10 14.55 14.0 13 
(iver b. 00M Over 10 to 2 1 ( 12.8 l 

Over °5 to 0 S61 \ 1 7.60 
Over 50 to 100 7.50 7 t ) 
GEAR CASTINGS FOR BRIDGES Over 109 to 250 7.01 6.25 = Ba 
ONLY Over 250 to 500 6.40 9.65 5.00 
Pounds Per Lb ae. wee poe a . —_ 
on Over 7 feet in diameter special prices 
1 to 10 - ny For specification A add 1.50c¢ per Ib For specification B add 2.50e per Ib 
ver 10 to ray 13.606 . 
Over 95 to = 4) 10.50 For corrosion and heat resisting castings special extra prices to be quoted 
e Suitable pattern equipment to be furnished by customer 
Overt! 0 to 100 S. dE 
Over 100 to 200 7.600 
Over 250 to 500 6.354 BARGE CASTINGS 
Over 500 to 1000 5.75 
Over 1000 to 2500 5. 20¢ MISCELLANEOUS CASTINGS 
Over 2500 to 5000 >. 10 Price in Cents Per Pound 
Over 5000 1.75 1-9 10-49 50 Pieces 
o Weight in Pounds Pieces Pieces and Over 
10 to 25 15.55 14.55 13.55 
OTHER BRIDGE CASTINGS Over 25 to 50 9.60 9.00 8.60 
Pounds Per Lb Over 50 to 100 7.45 6.85 6.50 
1 to 10 15.55¢ Over 100 to 250 6.55 6.00 5.75 
Over 10 to yA 14.30c Over 250 to 500 a5 5 3 5 os 
Over 25 to 0 9.60c Over 500 to 1000 5.20 5.10 mit) 
Over 0 to 100 7.45« Over 1000 to 2500 1.75 160 150 
Over 100 to 250 6.55¢ Over 2500 to 5000 $55 145 
Ove! 250 to 00 5.95¢ Over 5000 1.: 
Over 500 to 1000 5.20¢ 
Over 1000 to 2500 1.75¢ 
Over 2500 to 5000 1.55¢c BARGE DOUBLE AND SINGLE BITTS, KEVELS AND CHOCKS 
Over 5000 £351 Price in Cents Per Pound 

\ separate price to be quoted for pat- 1-9 10-50 51 Pieces 
terns and a separate price to be quoted Weight in Pounds Pieces Pieces and Over 
for machining. 25 to 50 6.00 5.35 5.15 

For corrosion resisting castings—spe- Over 50 to 100 5.75 5.15 190 
cial extra price to be quoted. Over 100 to 250 5.50 1.90 175 

For specification A add 1.50c per Ib Over 250 5.00 4.75 150 


For spec ifieation IE add 2.50¢ per Ib 


BARGE CORNER CASTINGS, HATCH FRAMES AND COVERS 


HYDRAULIC PRESS MACHINERY 
Price in Cents Per Pound 





CASTINGS 1-9 10-50 51 Pieces 
Cents per Pound Weight in Pounds Pieces Pieces and Over 
1-9 10 Pieces 25 to 50 8.50 7.75 7.25 
Pounds Pieces and over Over 50 to 100 7.50 6.75 aap 
l to 5 20.00 19.00 Over 100 6.50 7 
Ove! 5 to 10 17.00 16.00 All inspection fees paid by purchaser. 
Over 10 to 25 15.00 14.00 For specification A add 1.50c¢ per Ib For specification B add 2.50e per Ib 
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SHIP CASTINGS 


1-9 
Weight in Pounds Pieces 
1 to i) 20.00 
Over 5 to 10 17.00 
(iver 10 to 25 15.00 
Over 25 to 50 12.50 
diver 50 to 100 950 
(iver 100 to 250 8. 
ver 250 to 500 7.50 
diver 500 to 1000 6.20 
Over 1000 to 2500 5.75 
Over 2500 to 5000 5.55 
Over 5000 , 5.35 
NOTE: 


rudder frames, spectakle frames, struts, 


Price in Cents Per Pound 


10-24 25-49 50-99 100 Pieces 
Pieces Pieces Pieces and Over 
19.00 17.00 15.50 14.00 
16.00 14.00 12.50 11.00 
14.00 12.00 10.00 9.00 
10.00 8.50 7.75 7.00 
8.50 7.50 6.50 6.00 
7.60 7.2 
7.00 6.45 


The above prices include all ship castings except rudders, rudder posts, 
stern frames, stems, quadrants and hawse 


pipe. Special price to apply to these castings. 


Nott Propeller wheels—use first 


For specifications A add 1.50c per pound 


All inspection fees paid by purchaser 


column only add 2c per pound 


add 2.o.0c¢ per poun 


For specification B 


Driver Must Provide Accurate 


Information in Case of Accident 


N SPITE of driver’ training 
which has been discussed in re- 
cent issues of THe Founpry, acci- 

dents will occur. It is so important 

to know what to do at such times 
that full instructions on this subject 
should be among the first given every 
new driver and old drivers should 
be rehearsed in them from time to 

Lime. 

Keeping adequate accident records 
also is an indispensable auxiliary to 
an effective driver-training program 
Such records will show when certain 
conditions repeatedly figure in acci- 
dents and will indicate need of spe- 
cial instructions or disciplinary ac- 
tion. 

All new drivers, old drivers and 
all personnel concerned with acci- 
dents should be prepared by previ- 
ous instruction to deal with acci- 
dents in a way to minimize their 
serious consequences. No driver ever 
should leave the without 
having in his possession a _ report 
ecard telling him what to do and what 
information to get in the event of an 
accident. An excellent form for that 
purpose is supplied by certain in- 


garage 


surance companies. 

Common sense and human decency 
will prompt a driver to do the first 
thing necessary after an accident 
everything possible to care for any 
one hurt. 
ed to, or at once if no one was in- 
jured, he report 
card and enter the names and ad 
dresses of witnesses and other in- 
formation that will be needed for in- 
surance 


As soon as that is attend- 


should take his 


adjustments and _ possible 
damage suits. 

Much subsequent trouble will be 
avoided usually if the driver does 
not assume himself to blame nor ac- 
cuse another. Under no circum- 
stances should he be discourteous or 
lose his temper. He will have the 
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advantage of the situation if he keeps 
cool. 

As drivers will be the principal 
information about accl- 


dents they should be impressed with 


source ol 


the necessity for the company to 
have full, true and unbiased infor- 
mation. A driver's failure to report 
an accident of any consequence 
should be punished by dismissal. 

The National Safety council gives 
an excellent definition of what con 
stitutes a reportable accident 

A reportable accident shall be any 
accident in which the vehicle is in 
volved, properly parked, 
where such accident results in death, 
personal injury or property damage, 
regardless of who was hurt, what 
property was damaged, or who was 
responsible. 

Some require a report of any mis 


unless 


hap however trivial if it has accident 
potentialities. Information from 
minor accidents may be fully as im- 
portant as that from serious ones in 
building up an accident-prevention 
program and also may be valuable in 
defeating fraudulent damage claims 
that often follow. 

Immediately following the acci 
dent a more complete vehicle acci 
dent report should be filled out by 
the driver or better by some official 
from his testimony. This report is 
for the records and 
covers facts regarding causes, cir 
Large fleet 
owners usually have a form of thei! 


permanent 
cumstances and results. 


own to cover all of the information 
that their experience has found im 
portant. Small fleets having relative- 
ly infrequent use for such forms 
will be better supplied and at less 
expense if they obtain from the Na 
tional Safety council, Chicago, its 
Vehicle Accident Report form 

While drivers will be loath to ad 
mit responsibility and will be 
tempted to falsify or withhold facts 


that condemn them, obtaining the 
truth is essential to developing effi 
cient, safe driving. It will help to 
bring out the true facts if drivers 
are given to understand that their 
making a “‘clean breast of it’ if they 
were to blame will incline the man- 
agement to leniency, whereas their 
covering up anything will go bad 
with them if it is discovered 
Experience from past accidents 
should be 
to improve the safety record 
the individual 
periodic 
should be made. It affords compari 


made the basis of study 
rom 
accident report a 
summary and analysis 
sons from one period to another and 
fleet. 
rom a study of data thus collected 


between the divisions of a 


many things will be learned about 


accident trends, usually making it 
possible to devise measures for re 
ducing hazards involved or increa 
ing precautions to combat them. 
Corrective measure hould be ap 


plied to individuals immediately 
after an accident, but the study of a 
number of accidents will be necessary 
to disclose any faults existing in the 
conduct of the safety program as a 
whole. In general it is important to 


now 


What type of accident occurs most 
frequently. 


Where most accidents happen 

What actions of drivers are in 
volved in most accidents 

What conditions ot road the 


weather, or light, figure most promi 
nently in aecidents 

What personal injuries for prop 
erty damage result from accidents 

What should be done to eliminate 
the causes. 

What reductions have een made 
in outstanding causes 

Which 


prone 


employees ire accident 


Pittsburgh Group 
Learns of Open Hearths 


Howard G. Grim 
of the open-hearth department, Hep 
penstall & Co.,, 
high grade steel and forgings, Pitts 
Pittsburgh 


superintendent 
manufacturers of 
burgh, addressed the 
Foundrymen’s association at the Ft. 
Pitt hotel, Feb, 20 His 
“An Ideal Natural Gas Fired Open 
Hearth Furnace.’ 

Mr. Grim has had considerable ex 
perience in the open-hearth practice 
in the Pittsburgh district and is a 
depart 


subject was 


lieutenant in the ordinance 
ment of the reserve corp of the 
('nited States army. He is a graduate 
of the University of Pittsburgh 
school of mines with the degree of 
metallurgical engineer 
This was the regular 
meeting of the Pittsburgh Foundry- 
men's association. The next meet 
Monday eve 


monthly 


ing is scheduled for 
ning March 20. 








Oxygen in Aeid Electric Steel 


(Continued from page 14) 

analyzed 0.23 per 
0.67 per cent manga- 
silicon. At 


tap the metal 


cent carbon, 
nese and 0.73 per cent 
second tap it analyzed 0.18 per cent 
carbon, 0.58 per cent manganese and 
0.70 per cent silicon 

Batty has given examples of this 
condition in basie electric practice 
The general English practice, at the 
time this condition was noted, was 
to add _ sufficient silicon after re 
moving the oxidizing slag, to deoxid 
ize the bath and leave about 0.10 
per cent silicon in the steel. As addi 
were made to the 
slag some silicon would be derived 
by reduction from the slag. He cites 
unable to get a 


tions of carbon 


examples: “I was 
sufficiently high 

number of heats which were required 
In each of 


spoon test in a 


for shanking small work. 
these cases the slag was too good, that 
is the reducing conditions were too 
perfect, hence the steel being low in 
dissolved oxides was low in fluidity. 
In One case I followed up an experi- 
related to me by Melmoth, 
namely, I had both doors open for 
about 5° minutes, 
of air to pass through the furnace 
and oxidize the slag slightly. Within 
done a 


ence 


allowing a current 


3 minutes after this was 
spoon time test was taken which was 
quite satisfactory and the metal was 
finished and cast. It would be logical 
to expect that with the doors open, 
the temperature of the bath would 
have fallen, but, even if this drop in 
temperature did occur there was un 
doubtedly an appreciable increase in 
the fluidity of the metal.” 


Prevents Porous Condition 


While it is quite possible to pro 
duce sound castings without the use 
of aluminum, it generally and ad 
visedly is used in production of cast 
ings in green sand molds to prevent 
arising as the re 
mold 


porous condition 
sult of the injection of 
into the steel. It has been 
repeatedly that metal which is com 
produce perfectly sound 
castings in dry or skin-dried 
may not produce equally sound cast 


L£ases 


proven 


petent to 
molds 


ings from straight green sand molds. 
As the metal is the same as it en 
ters each mold, the. variant must be 
the mold and as the only apparent 
variant in the three types of mold is 
the moisture content, this must be 
the culprit in the formation of pin 
holes in well made steel. 

rapid reaction 
alumina and 


Aluminum, by its 
with form 
possibly by causing an increased sol- 
vent power of the metal for hydro 
gen and nitrogen, prevents formation 
holes, but while it cures 
causes an- 


oxygen to 


of the pin 

one trouble it 

other; namely, decreased ductility. 
Quite a striking demonstration of 


usually 


50 


the origin of pin hole trouble is pro 
vided in the test mold which is stand 


Steel 
Castings Development bureau This 
y 


is illustrated in Fig. 2 which shows a 


ard in the foundries of the 


section cut through a mold and test 
block and is truly indicative of the 
conditions that pertain. One shoulde: 
is produced in a dry sand core, the 
remainder of the mold being green 
sand A test of this kind 


evidence of the value of the green 


provides 


molding medium and as 


indication of 


sand as a 


such is a useful sand 


condition and is profitably used in 


combination with the usual sand con- 
permeability 


trol methods of tests 


and moisture determinations, serv- 
ing to amplify them. Fig. 2 shows a 


indicative of unsuitable 


condition 
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hig. 1—Fluidity core test. Fig. 2— 
Condition indicative of unsuitable 


green sand 


green sand and indicates the faet 
that the 


zood because there are no blows 01 


metal is constitutionally 
pin holes from the dry sand shoulder 
of the mold, whereas from the green 
sand shoulder, when this part is dis 
heated, there is an 
largely 


proportionately 
evolution of gas watel 


vapor or, possibly, the dissociation 


products of water—-that penetrates 


the initially solidified envelope and 
forms pin holes. 

Aluminum also seems to have an 
indirect effect upon the sulphide ar 
rangement in steels causing them to 
be arranged in a streaky formation. 
The reason for this may lie in alumi- 
num’s effect upon the small amounts 
of iron oxide remanent in a normal 
steel after deoxidation with ferro- 
silicon and ferromanganese. Sulphur, 
as sulphides of iron and manganese, 
is in solution in molten steel, preci 
pitating out of solution as inclusions 
as the metal starts to solidify. Iron 
oxide decreases the solubility of these 
sulphides and causes them to preci- 
pitate earlier than if no iron oxide 
were present, and they are thus able 
to assume a roughly globular shape 
With solubility they are 
precipitated 
solidify and assume a network struc 
inclusion is par 


increased 
with the last metal to 
ture. This type of 
ticularly harmful, causing a decided 
depreciation in the ductility of the 


sleet l. 


Used as Precaution 


The fact that this condition may 
be found in steels not treated with 


aluminum and quite often not in 


steels so treated indicates that this 
element is not directly blamable. It 
quite often is found in steels over 
reduced with nascent silicon, a fact 
which seems to indicate a necessity 
small amount of iron oxide 


Tests have 


for some 
to prevent this condition 
proven conclusively the rectitude of 
this belief 

As aluminum tends to confer on 
the steel a certain degree of capabil 
ity to resist the depreciating effects 
ot mold gases and as no other mate 
rial capable of serving this samé 
purpose is at present available, it is 
necesasry to use it as a precaution 
ary measure in green sand castings 

Incidental to the use of aluminum 
is the manner in which it should be 
added to the steel. As it has been 


proven 


capable of reducing the 


oxides of silicon, manganese 
rorm 


power 


slaggy 


and iron to alumina, which 
little 


and tends to form dangerous inclu 


shows of coalescence. 


care should be exercised in its 
thrown into 


sions, 
introduction, If it is 
the stream during the tapping opera 
tion it is quite liable to be wasted 
by reacting with slag carried into the 
ladle as a result of careless tapping 
procedure, or possibly by reaction 
with atmospheric oxygen. Therefore 
it is that aluminum be 


added by wiring it to a heavy rod 


suggested 


(Concluded on page 52) 
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WARPING "ve LTR LI p BUCKLING 


Flattened Steel Plates 


Moltrup’s all-steel, perforated Bottom Plates, Pattern 
Plates and Core Plates are made permanently flat by a 
special process. 

CUT YOUR COSTS BY USING MOLTRUP'’S FLAT- 
TENED STEEL PLATES. THEY INSURE MORE 
PERFECT CASTINGS. The perforations permit free 
venting and they positively will not warp or buckle. The 
fine finish on Moltrup’s plates enables you to put them 
into service immediately upon receipt—no machining 
or polishing necessary. 






Moltrup’s plates are made in any size, shape or 
thickness. 


Write for specification sheet. 


BRANCH OFFICES 


NEW YORK CITY—Moltrup Steel Products Co., 3314 Chrysler Bidg 
PHILADELPHIA, Pa.—Moltrup Steel Prod's Co., 433 W. Sedgwick St 
CLEVELAND, Ohio—Tappenden & Davis, 4500 Euclid Ave 

SAN FRANCISCO, Calif.—J. J. Brady, 7 Front St 

HOUSTON, Texas—W. P. Cunningham, 910 Rice St 
PITTSBURGH, Pa.—McKee-Oliver Inc., 1326 West Carson St 
ATLANTA, Ga.—C. W. Moore, 1545 Westwood Ave., S. W 
NORFOLK, Va.—R. E. Murray & Co., 700 Front St 

SEATTLE, Wash.—M. M. Mossman, 2712—4th Ave. S 

DETROIT, Mich.—Moltrup Steel Products Co., 806 Fisher Bidg 
BUFFALO. N. Y.—N. D. Tilbury, 307 White Bidg 


oe fe BOSTON, Mass.—C. H. Dayton, 23-25 Purchase St 
SALES AGENCIES MOLTRUP STEEL PRODUCTS CO. 


CHICAGO, Ill.—Central Steel & Wire Co., 4545 Southwestern Blvd 
DAYTON, Ohio—Central Steel & Wire Co., E. Monument Ave., Ext'd Beaver Falls , Pa ‘ 
DETROIT, Mich.—Central Steel & Wire Co., 5035 Bellevue Ave 
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So Hard and Sharp 


it cleans fast 


~ « « « « Atreduced cost 


FLINT SHOT gives a class of finish impossible to 
duplicate with any other forms of abrasives. It's 
round, pearlike granules are as hard and sharp as 
flint. Does not split up, only wears down and can be 
used over and over again many times. It flows freely, 
requiring less air power. FLINT SHOT LASTS. 
Relatively dustless. 

Try FLINT SHOT and you'll be convinced. 








Engineering Service Gratis. 
Three plants to meet your needs with dispatch. 


Washed, Dried and Screened Special 
Sands for 


Steel Moulding OTTAWA SILICA COMPANY 


Furnace Bottoms 


Cores, Openers Ottawa, IIl. 


And Silica Flour. 








rit Founpry March, 1933 








(Concluded from page 50) 
and plunging it to the bottom of the 
ladle when all the metal is in the 
ladle and the slag begins to flow 
from the furnace. Holding back the 
slag is essential. 

Any further addition of aluminum 
ceemed necessary in the handshanks 
should be made in the stream flow 
ing from the large ladle so as to 
avoid atmospheric oxidation of 
aluminum at this time. The addition 
of small pieces of aluminum to the 
stream of metal as it enters the 
mold is to be depreciated as being 
likely to produce uneven aluminum 
distribution through the casting and 
possibly hard spots as a consequence. 

As a small, undetermined amount 
of iron oxide seems necessary in a 
steel used to produce satisfactory 
steel castings, it seems advisable to 
so produce the steel that silicon is 
not reduced from the slag to enter 
the metal and to so control the com- 
position of molding sand that the 
minimum addition of aluminum is re- 
quired to produce castings regularly 
unafflicted with the pin hole defect 


Engineers and 
Foundrymen Hold Meeting 


papers and addresses 
foundry practices and 


exchange of 


Technical 
discussing 
trends, an ideas on 
foundry and engineering 
visits to industrial plants, and social 
events featured the 2 day 
of the Birmingham section of the 
American Society of Mechanical En- 
gineers and local members of the 
American Foundrymen’s 
in Birmingham, Feb. 13 and 14. 

An address on “History of Found 
ry Advancement in Southeast,’ by 
J. R. MeWane, president MeWane 
Cast Iron Pipe Co. a foundry 
man for more than 35 years, was 
the highlight of the luneheon on the 
second day, attended by more than 
100 engineers and foundrymen. Mr. 
McWane told how his father, after 
the Civil war, started a small hand 
foundry in his own yard at his home, 
in Virginia. From this beginning, 
members of his family have been re 
sponsible melting 2,500,000 tons of 
pig iron, more than one-half of 
which was used in the Birmingham 
industries. He spoke on _ self-help, 
the need of depending on one’s own 


progress, 


meeting 


association 


resources. Outside capital is another 
fallacy in the mind of Mr. MeWane, 
capital being the least thing needed 
in the success of industry. Ability to 
run it, nerve to develop it and char- 
acter to stay with it are far more im- 
portant than capital in his estima- 
tion. He advocated the making of 
something different and if the old 
production is maintained, make it 
differently. He stated that if we are 
to succeed, we must not only try new 
things in a new way, but we must 


have the nerve to give up and dis- 
regard certain things when it 
comes to that point. Persistence and 
stubborness are the same thing only 
modified by good judgment. 


J. T. MeKenzie, chief chemist, 
American Cast Iron Pipe Co., Birm- 
ingham spoke on “Significance of the 
Transverse Test in Cast Iron.” He 
described the transverse testing of 
cast iron, sources of error in making 
the tests and the machines common- 
ly used for the purpose. He spoke 
on the interpretation of the values 
obtained in terms applicable to en- 
gineering calculations and showed 
the influence of shape and mass of 
section on these properties. The data 
from the transverse test was then 
correlated with some of the most im- 
portant engineering properties such 
as tensile, compressing shear and im- 
pact strength and with the endurance 
limit. 

I. B. Riggan, chief chemist, Stock- 
ham Pipe & Fittings Co., Birmingham 
spoke on “The Malleable Cast Iron 
of Today 
New Specialized Fields,’’ touching on 
the relation of malleable cast iron 


Some Aspects of its Use in 


to some of the other ferrous metals 
He presented notes on the part that 
malleable cast iron has played in the 
engineering field in the past and 
some aspects as to its economic use 
in certain specialized fields. He toid 
of the demand of the engineer fu: 
new materials that will give a more 
satisfactory performance in highly 
specialized duties. 

The concluding event of the pro 
gram was the dinner-meeting, pre- 
sided over by S. D. Moxley, chief en 
gineer, American Cast Iron Pipe Co. 
Karl Landgrebe, vice-president, 
Tennessee Coal, Iron & Railroad Co 
as toastmaster and W. D. Moore, 
president American Cast Iron Pipe 
Co. introduced the speaker of th« 
evening, Gen. T. S. Hammond, Chi 
cago, president American Foundry- 

president 
association 


men's association and 
Illinois Manufacturers 
The speaker's theme was the effect 
of the “pressure of groups’’ upon 
the government with its resultant tax 
load on industry and the individual 
The “‘pressure groups,” described as 
political, include the farm group, 
the labor group and the veterans’ 
group and he told of the demands 
being made on the government, all of 
which means greater requirements, 
resulting in higher taxes. 

Numerous plants in the Birming- 
ham section were inspected. 


“Iron Ore, Pig Iron and Steel in 
1931” is the subject of a pamphlet 
recently published by the U. S. de- 
partment of commerce, bureau of 
mines. The work was prepared by 
W. Davis and may be secured through 
the superintendent of documents, 
Washington, for five cents. 


Michigan State 
To Hold Short Course 


Problems pertaining to gray iron 
castings manufacture, nonferrous 
practice and general foundry pro 
cedure will be discussed by leaders 
in the various fields at a short course 
on foundry work to be held at Mich- 
igan State college, Lansing, Mich., 
on April 6, 7 and &. The course has 
been arranged by Frederick G. Sef- 
fing, metallurgist, division of engi- 
neering, department of mechanical 
engineering, with the Detroit Found- 
co-operating 


rymen’s association 


The program for the meeting is as 
follows: 


Thursday, April 6 
Registration 
10:00 a.m.—-General session, F G. Seffing, 
chairman. 

“New Foundry Developments,” by Pat 
Dwyer, THB FouNpry, Cleveland 

»:00 p.m.—-Gray iron session, A. L. Boge- 
hold, General Motors Research CorD., 
Detroit, and John Grennan, University 
of Michigan, Ann Arbor, M‘ch., chair- 
men. 

“Brackelsburg Furnace and Converter 
Practice in the Foundry,” by D. J 
Reese, Whiting Corp., Harvey, II 

“Electric Furnace Practice,””’ by A. H 
Rhoads, Detroit Electric Furnace Co 


Detroit 
“Cupola Control in the Future,” by J. I 
Brooks, Sparta Foundry Co., Sparta 
Mich 
“Air Furnace by H. M. Lane, Hick- 
man Willia & Ce Detroit 
2:00 p.m Nonferrous session, Charle A 


Hill. Mueller Brass C« Port Huron, 
Mich., chairman 
“Babbitts and Bronzes,”” by E. R. Dar- 


by. Federal Mogul Corp Detroit 
‘Brasses,"" by H. M. St. John, Detroit 
Lubricator Co., Detroit. 

30 p.m General session, J. D. Stoddard, 
Detroit Testing Laboratory, Detroit, 
chairman. 

“Testing, Spectroscopy, Radiographs and 


Dry Polishing.” 
Friday, April 
9:00 a.m General session, H. L. Campbell, 
University of Michigan, Ann Arbor 
Mich., and L. G. Corte, Riley Stoker 
Corp., Detroit, chairmen. 


“Sand Control,”” by Harry W. Dietert, 
U. S. Radiator Corp., Detroit 
2:00 p.m.—-Gray iron session, Fred Erb, 


Eaten-Erb Foundry Co., Detroit, and 
Mr. Miller, Windsor, Ont., chairmen 

Alloy Irons,” by L. A. Danse, Cadillac 
Motor Car Co., Detroit. 

“Heat Treatment of Cast Iron,” by 
Fred Walls, Wilson Foundry & Ma- 
chine Co., Pontiac, Mich. 

2:0 p.m Nonferrous session, Vaughn Reid, 
City Pattern Works, Detroit and 
G. H. Morrison, Bohn Aluminum 
Works, Detroit, chairmen 

“Aluminum Melting.” by T. D. Stay, 
Aluminum Co. of America, Cleveland 

“Heat Treatment of Aluminum Alloys,” 
by H. J. Deutsch, U. S. Aluminum 
Co., Detroit 

6:30 p.m.—Banquet, S. Wells Utley, presi- 
dent, Detroit Steel Casting Co De- 
troit, speaker. 

Saturday, April § 

9:00 a.m General session, F. X Mushyn- 
ski, American Car & Foundry Co., 
Detroit, and H. J. Fisher, Novo En- 
gine Works, Lansing, Mich., chairmen 

“Cleaning Castings.” by M. T. Morten- 
son, W. W. Sly Mfg. Co., Cleveland 

“Silicosis in the Foundry,” by ¢ E 
Vessey, W. W. Sly Mfg. Co., Cleve- 
land. 

Although arranged primarily for 
foundrymen of Michigan, anyone in- 
terested is welcome to attend. A 
registration fee of $5 includes the 
ticket for the banquet to be held 
Friday evening, with S. Wells Utley 
as speaker. 
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. is now used for iron melting. 
The accompanying picture shows a LEC- 
TROMELT furnace used for sanitary 


ware production. Other LECTRO- 

MELT iron products made _ include: 
Cylinder blocks Cylinder 
heads... Pistons. . . Piston rings 
. Cast brake drums. . . Bottle 
molds ... Carburetors... Clutch 
plates ... Crank shafts... Cam 
shafts . . . Stove plate . . . Motor 
frames . . . Automotive malleables 


. Centrifuse brake drums . 
Gears . . . Heavy machinery cast- 
ings... Light machinery . . . Heat 
resistant castings . . . Corrosion 
resistant castings . Grinding 
balls and liners . . . Permanent 
Molds, etc. 


PITTSBURGH LECTROMELT 


FURNACE CORPORATION 
P. O. Box 1125, Pittsburgh, Pa. 











—OR WHICH PARTY 
SHOULD BE WHEELED 














Good is interred with their bones 


ELL,” said Bill the other 

night, ‘according to what | 

hear from the neighbors oc- 
casionally, the victorious army 
marched into Washington on March 
1 according to schedule and proceed- 
ed to dig themselves in for an antic- 
ipated four year siege. The oppos- 
ing army marched out with all the 
honors of war and with everything 
else which had not been shipped out 
in advance and cached at strategic 
points. After a short period of rest 
the clarion call will go forth to gird 
up the loins and so forth and we 
shall see an invading army again 
advancing on the Capitol, with ban 
ners bravely flying and the same old 
line of baloney employed by their 
opponents in the previous campaign. 
The see-saw has been going on now 
for over 150 years and the intelli 
gent electorate has not come to a de 
cision yet as to which party should 
be maintained in power, or, to put it 
another way, which party should be 
wheeled out to the dump and left 
there.” 

‘Before going any farther,” | said, 
“in condemning all your fellow citi- 
zens merely because they exercise 
that most sacred and priceless of all 
privileges, the privilege of changing 
their minds, might I ask what you 
mean by saying you collected all 
your information from the conversa 
tion of your neighbors? Don’t you 
read the papers? The daily press, 
sees all, knows nothing and tells 
all? The great universal dissemina 
tor of news, any kind of news so long 
as it is sensational? The self ap 
pointed teacher of the people, the 
champion of free speech, the bul- 
wark of civilization, the the 

government of the people, for 
the people and by the people shall 
be decided in a great measure by the 
manner in which the news is pre 
sented in the papers! Sure,” Bill 
concluded for me, “that is the reason 
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The Adventures of Bill 


BY PAT DWYER 


After 
the election was over and the politi- 


1 don’t read ‘em any more 


cal news pot had settled down to a 
gentle simmering instead of boiling 
over, | ventured to take a peep at 
Then the 
technocratic fox broke out of his Co 


a tew pages occasionally. 


lumbia mountain covert and the en- 
tire pack of news beagles with the 
unerring nose for a new scent, 
trailed away in full ery and I found 
I was not able to keep up. Some of 
the words in these technocratical 
stories have been dredged from 
fathomless deeps in the dictionary 
virgin territory, never disturbed since 
Webster took the words, and like 
Little Boy Blue, kissed them and 
placed them there The years have 
been many, the years have’ been 
long, har, har, says you, almost as 
long as soine of the words! 

“Other words with which I am 
more or less familiar, just the com- 
mon run of mine stuff, or, to change 
the metaphor, words seined from 
near the surface of the sea of lan 
guage, have been grouped in such 
fearful and wonderful combinations 
that they convey no meaning to my 
Maybe I am just plain dumb, 
That's my story and 


mind, 
but there it is 
lam going to stick to it. The tech 
nocracy stories are too deep——or tue 


high-—suit yourself—for me, so why 


should | waste any time reading 
them? 

“Figures are juggled around in a 
manner never approached by even 
the most accomplished and expert 
business statisticians and you know 
how these lads can throw them 
around. Any point they wish to il 
lustrate, or any fact that needs or 
seems to need a few figures to back 
it up, why, these birds can fish ’em 


up as readily as a stage magician can 


bring rabbits, pop corn oranges, 
pigeons, pine apples, prunes and 


guinea pigs out of a high silk hat. 

“Other figures which if quoted or 
otherwise placed on display, might 
cause them embarrassment, are sup 
pressed, ignored, or made to disap- 
pear with the same magical celerity 
The quickness of the hand deceives 
the eye and you are allowed to se 
just exactly as little or as much as 
the performer desires you to see.” 

“T think you are doing these men 
a grave injustice,” I said, ““Presum 
ably they get their figures from of 
ficial records of some kind Take, 
tor example, the output of boots and 
shoes in the year 1800 

“All right,” Bill agreed heartily 
“take the year 1800 when the popu 
lation of the country was a littl 
more than 5,000,000 With this fiz 
ure for a foundation and the ful 
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Technocracy is sunk—Many soles lost 
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ther fact gleaned from ancient rec- 
ords that a skilled shoemaker could 
turn out a pair of shoes per day, the 
technocratice spell binder divides the 
5,000,000 pairs of shoes needed an- 
nually, by the 300 working days and 
arrives at the astonishing conclu- 
sion that 16,666 shoemakers found 
employment at that period. Having 
established this point he applies the 
same set of figures to the present 
output of shoes and proves that the 
machine has thrown several million 
men out of work. 

“The fallacy of this argument is 
that it presents certain plausible 
factors and ignores others. At the 
period selected for illustration it is 
quite probable that 25 per cent of 
the population walked barefoot part 
or all the time. Another 25 per cent 
wore moccasins or other home made 
foot wear. Instances are on record 
of stout cow hide shoes, regularly 
greased with tallow, that served 
their owners for four or five years. 
Certainly a considerable volume of 
boots and shoes was imported from 
Europe. 

““Now my lad if 16,666 (the last 6 
is a repeater) shoemakers were re- 
quired in 1800 to make 10 per cent 
of the shoes required by 5,000,000 
people, how many men would be re 
quired under similar conditions to 
make the shoes—-from 2 to 12 pairs 

in the present year 1933 for 120,- 
000,000 people? Every second man 
in the country would be bent over a 
shoemaker’s bench. Who would be 
left to fill the roles of the butcher, 
the baker, the candlestick maker?’ 

“That is an exaggerated example,” 
1 claimed, “‘You can't play tricks 
with ordinary figures in that man- 
ner. Two and two still make four.” 

“Two and two might make four 


in your hands,” Bill said, ‘“‘but in 
the hands of an expert, two and two 
eould appear as 22. Take another 
familiar example The consensus of 


opinion among those who have com- 
pared notes on the subject is that 
the immense population of the world 
is descended from one original pair, 
Adam and Eve. They are known 
under different names by different 
nationalities, but the general belief 
is the same A clever figurer can 
reverse this pyramid by directing 
your attention to the fact that while 
you have only one father and 
mother, you have two grandfathers 


and two grandmothers. Each of 
these in turn had two ancestors and 
so on into infinity By carrying the 


calculation back for a few thousand 
years you can prove that you had 
more ancestors than Adam _ had 
descendants 

‘IT think that is enough on that 
subject for one day. If you are suf- 
ficiently interested I shall tell you a 
story about a man who operates a 
general jobbing gray iron foundry 
and who had been asked to quote 
on some melting pots for an alu- 
minum foundry in the same district. 


Tur Founpry March, 1933 


to more than two dozen 


tunity or excuse for installing 
orate equipment. He was undecided 
He was kind enough 
to say he would appreciate my opin- 
point, also on any 


* mouth down. 


the peculiar circumstances. 
“Theoretically 


One of the advantages 























The inside bottom of the pot is formed 


by a dry sand core 


and this is just another illus 


rammed and vented properly, it will 


condemnation, 


placed in service. 
point, the second condition 


case the blame is placed on the po- 


placed on the sand 


manipulated. 
little sketch show- 


up and ready 
receive the molten 
illustrates the method and equipment 
employed in a foundry 
siderable number of aluminum melt- 


loose and would not be sufficiently 
rigid to insure a casting of uniform 
thickness 

“The two distinctive features of 
the molding method shown in the 
illustration are the device for sup 
porting the large body of green sand 
suspended from the cope and the 
long sprue extending from the run- 
ner basin to a point inside and near 
the center of the bottom of the pot 
Introducing the metal in this man 
ner insures a minimum of disturb- 
ance to the sand 

“Theoretically the most advan- 
tageous position to gate this cast 
ing is at the top, preferably through 
a ring of small pop gates connect 
ed to a circular basin With that 
type of gate the metal in the bot 
tom of the pot would set first and 
the last hot metal would remain in 
the top of the casting In other 
words each succeeding inch of metal 
as it ascended in the mold would 
feed that part of the casting below. 
However, in actual practice the type 
of gate shown in the _ illustration 
yields fairly satisfactory service, even 
if all the metal in the casting has 
to be driven up from the bottom 

“In practice the aluminum pat- 
tern is placed on a rollover board 
and enclosed in a drag which then 
is rammed full of sand and rolled 
over in the usual manner A 
spherical section of core sand pre- 
pared previously and dried in the 
oven is placed in the bottom of the 
pattern This dry sand core is pro- 
vided with a steel loop or staple 
anchored securely in the sand either 
to a small arbor or a few rods. The 
hook end of a long steel bolt is at- 
tached to the loop in the core and 
then the remainder of space inside 
the pot pattern is rammed 

The cope then is lowered into 
place and—if the pot is large 
wedges are driven between the tops 
of the core standards and the bot 
tom edges of the cope bars On 
smaller pots this precaution is not 
required, After the cope has been 
rammed, a suitable plate and wash 
er are placed on top around the bolt 
and the nut is serewed down tight 
ly. The runner basin is made up 
and then the cope is lifted off. Usual 
ly the pattern comes with the cope 
The molder supports the weight of 
the pattern for a moment while he 
raps it with a hammer or mallet. He 
then releases his hand and the pat 
tern drops to the floor 

“The iron mixture for the pots Is 
made up of 30 per cent pig iron, 40 
per cent steel scrap and the re 
mainder machinery scrap To this 
he adds nickel 1.50 to 2.00 per cent 
and chromium 0.70 to 0.80 per cent 
The metal conforms approximately to 


the following analysi Total car 
bon 3.90 to 3.30 per cent; silicon 
1.090 to 1.20 per cent, sulphur under 
0.10 per cent; phosphorus 0.50 per 


eent; manganese 0.50 to 0.70 per 
cent 








Reproduces Work in Bronze 


(Concluded from page 27) 


would seem to indicate that the 
horse reserved to himself the speed 
at which he should travel and the 
direction in which he should go. This 
hypothesis is strengthened by the 
pose of the two figures. The rider 
apparently wishes to go in one di- 
rection, while the horse fully is de 
termined to go in another. 

Authentic information is lacking 
on the process employed in molding 
and casting these various figures, but 
it is reasonable to assume that the 
piece mold method was adopted 
None is so intricate as to require 
adoption of the cire perdue or lost 
wax process A plain cope and drag 
with possibly a few drawbacks would 
suffice for Figs. 2, 6, and &. A great 
er number of pieces would be re 
quired for the other figures. The 
horse and rider in Fig. 5 were cast 
in sections All that part of the fig 
ure below the rider's waist formed 
one casting The torso, head and 
arms of the man formed the second 
part. The two parts afterward were 
assembled and fastened at the waist 
line with a Roman jotnt 


Describes Roman Joint 


In this type of joint, invented by 
the ancient Roman bronze foundry 
men and never improved down to the 
present, a projecting ridge of one 
casting fits into a recess in the sec 
ond casting. Bolts or rivets are em 
ployed to hold the parts together and 
then the ridge is hammered down 
and rubbed smooth. The result is an 
undistinguishable joint Large fig 
ures usually are provided with in 
ternal flanges or lugs for the re 
ception of bolts 

Detailed descriptions of molding 
large pieces of statuary have ap 
peared in Tur Founpry on. several 
occasions. Briefly, a plaster replica 
of the sculptor’s clay figure is used 
for a pattern in the foundry The 
outside is molded in a cope and drag 
with.a sufficient number of separate 
pieces of drawbacks to facilitate the 
removal of the pattern. After the 
pattern has been removed, the mold 
is reassembled and the cavity packed 
full of sand to form the core. A 
suitable arbor is built in the mold be 
fore it is closed. 

For work of this character, both 
cope and drag are barred. Each has 
to be lifted in turn and treated as a 
The drag is partly filled with 
sand and the pattern is bedded in 
temporarily At the beginning of the 
process the drag merely serves as a 
follow board. <A parting line is es 
tablished and then the cope with all 
the necessary loose pieces is rammed 
in place. The entire 


cope. 


assembly is 


56 


rolled over. The temporary drag is 
removed and the sand is shaken out. 
The drag flask then is returned to 
place and the second half of the mold 
with all necessary loose pieces or 
drawbacks is rammed. In the next 
step the drag is lifted off and the 
pattern is removed from the inverted 
cope. 

At this point the molding proced 
ure differs from that employed in 
other foundries. The drag is returned 
to place on the cope and the entire 
interior of the mold is rammed full 
of sand to form the core. The drag 
once more is removed while the 
molder skilfully removes a thickness 
of sand from the core to correspond 
with the desired thickness of metal 
in the proposed casting. Obviously 
he only can remove this thickness 
of sand from the exposed or drag 
half of the core. The drag is again 
placed in position on the cope and 
the entire assembly is rolled over. 
The cope is removed and placed on 
the oven car in an inverted position 
and the molderremoves the re 
quired thickness of sand from the 
core which in this instance is rest 
ing in the drag. Projecting members 
or small rods, extensions of the ar 
bor, hold it in place. Drag and core 
are dried as a unit. Afterward the 
mold is assembled and filled with 
metal through a number of small 
grates connected to a basin or res 
ervoir on top of the cope. 

Several methods are available for 
molding the large fish pool casting 
shown in Fig. 4. This casting with 
14-inch thickness of metal in the 
body is 3 feet deep and 5 feet in di- 
ameter. The method in any given 
instance would depend to a great 
extent on the available flask and 
crane capacity In accordance with 
the methods usually employed ir 
statuary and art foundries, it is alto 
gether probable that the casting was 
molded bottom side up in a loam 
mold below the floor level. Pattern- 
making was held to a minimum by 
the use of a spindle and sweep. 

With the spindle in place, the in 
side wall was built to the required 
height, then capped with a plate pro 
vided with dabbers to anchor the 
crown bricks and with holes to per 
mit the escape of gas to the center 
Two courses of bricks at the outside 
bottom of the wall were extended to 
form a circular step or guide for the 
A thickness of loam was 
swept all over the exposed surface 
and allowed to dry. 

Strips of clay ‘%-inch in thickness 
were applied to the face of the core 
to correspond with the required 
thickness of metal in the casting. The 


cope. 


sculptor then modeled the embossed 
figures of the swimmers, fish, etc., 
and applied them to the clay sur- 
face. The outside part of the mold 
was built on a lifting plate in the 
usual manner and a seat was swept 
on top of the wall to locate the cope 
plate. The cope plate was provided 
with twelve 4-inch diameter open- 
ings for the accommodation of 
twelve %% x 2-inch gates disposed in 
a ring corresponding with the peri 
phery of the mold at the upper joint. 

Cheek and cope might have been 
built as a unit. and probably would 
be built in that manner if extended 
crane facilities were not available 
In former times, bells were molded 
in this manner. The cope was lift- 
ed straight up from the core a suf 
ficient distance for the molder to 
work under it. Later it was lowered 
and the entire mold was dried as a 
unit, in place, and from a fire built 
inside the core. 

Whether the mold was made in 
two or three parts, the clay thickness 
strips and the figures in relief came 
away with the cheek. They were re 
moved from the cheek part of the 
mold during the finishing process 
Then the mold was reassembled and 
poured from a basin or reservoir con 
nected to the twelve small rectangu 


lar pop gates 


Addresses Meeting 


Of Wisconsin Group 

Dr. O. A. Sander, medical director. 
Liability Insur 
addressed the regular meet 


Employers’ Mutual 
ance Co., 
ing of the Wisconsis Gray Iron 
Hotel 


Schroeder, Milwaukee, Feb. 15. In 


Foundry group at at the 


speaking of the dust problem in the 
foundry, Dr. Sander described the 
process by which finely divided silica 
dust may enter the lungs and cause 
a breakdown of lung tissue. He il 
lustrated his talk with numerous case 
reports and demonstrated the inter 
pretation of X-ray photograps of 
workers 

Prof. Richard S. MeCaffery, de 
partment of metallurgy, University 
of Wisconsin, Madison, Wis., pre 
sided and 57 members were present 


Talks Before 


New Foundrymen’s Group 

H. Bornstein, Deere & Co., Moline 
lll., addressed the regular meeting 
of the newly formed Rock River Val 
ley Foundrymen’s association on Feb 
21 at the Hotel Freeport, Freeport, 
Ill Mr. Bornstein spoke on “Cast 
Iron as an Engineering Material’ and 
illustrated his talk with lantern 
slides. 

The next meeting of the associa 
tion will be held in Rockford on 
Mareh 21 


THe Founpryr—March, 1933 








For 
BETTER CAST IRON 


Specify 


Nichrome 


EB 
addition 


Made in 3 Ratios 


5 nickel to | Chromium 
3 nickel to | Chromium 


2 nickel to | Chromium 


by 


DRIVER-HARRIS COMPANY 
HARRISON, NEW JERSEY 
Chicag Detroit Morristown, N. J. England France 
Cleveland Italy 


Distributed by 
H. L. E. Meyer, Jr. & Co 


San Francisco, Los Angeles, Ca 


Debevoise-Anderson Company 
New York Boston P 


*Trade Mark Reg. U. S. Pat. Off 








BLAST 
CLEANING 


HOSE 
NOZZLES 
ABRASIVES 
HELMETS--ETC. 


For information and prices 


write to P. O. Box 851 


PANGBORN 
CORPORATION 


HAGERSTOWN MARYLAND 





























BOND BOND 


VITRIFIED 





V-8 sTERLITH V-8 


FOR STEEL FOR STEEL 





RE-ORDER 


Snagging Steel Castings with a standard 
speed swing frame grinder and getting 
production at low cost requires a wheel 
that can “take it’. STERLITH Wheels 
bonded by Sterling V-8 Process do “take 
it’’ and like it. 


Many foundries have tried these wheels 
during the past year and now that they 
really are grinding in terms of tons again 
our orders for V-8 wheels are being 
marked “’RE-ORDER”. 
the good wheel is not the trial but the 


The proof of 


repeat order. 


Try a }-8 for Steel Snagging 
and you, too, will re-order. 


THE STERLING GRINDING WHEEL CO. 


Abrasive Division of the Cleveland Quarries Co. 


Factory and Office: TIFFIN, OHIO 


CHICAGO DETROIT 
23 So. Jefferson St. 5191 Lorraine Ave. 


FOS Sea 2H 9) 
» . 7 
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The Foundry Through the Years 


(Concluded from page 23) 


issue. Features included a new con 
tents page containing a special short 
article On various uses of castings; 
a page entitled “Selling the Out 
put—-What Industry Needs Today Is 
Sales’’ and signed by Phineas, Jr.; 
and an enlarged editorial page pre 
sented under the name of “The 
Shakeout,”’ 

The theme introduced immediate- 
ly before the Milwaukee convention 
was hammered home in each issue 
from the beginning of the year. 
Editors of Tht Founpry realized 
the seriousness of the situation pre 
sented by what it chose to call the 
“New Competition,” and utilized al 
most every type of article in its cam 
paign of service to the foundry in 
dustry. In the Jan. 1 issue, Dan M 
Avey told of successful merchandis 
ing methods adopted by the Detroii 
Gray Iron Foundry Co., under the 
heading “Blazes Trail to Jobbing 
Profits,” and in the Jan. 15 number, 
Beit Ulehake wrote an interesting at 
ticle on “Production Schedule Aids 
Steel Foundry Sales.” 

Other articles, presented in suc 
cessive issues and dealing with the 
subject of sales, were as follows 
“Trademarks Prove Effective in Pull 
ing Repeat Orders’’ by Frank G. 
Steinebach; ‘“‘How Does the P. A. Get 
That Way” by A Victim; “‘Who Is To 
Blame for the P. A.’s Slant on Buy 
ing Castings” by A Victim; ‘‘What 
Does the P. A. Buy” by A Victim; 
“Selling Special Castings” by Dan M. 
Avey; “How a Southern Jobbing 


Shop Developed Its Market" by 
Charles R. Law; “Sells Castings by 
Stressing Quality Rather than 
Price”; “Selling Permanent Mold 


Castings Demands Time and _ [Pa- 
tience’’ by Pat Dwyer. The articles 
continued throughout the year, and 
aroused such enthusiasm that it be 
came a topic of discussion wherever 
foundrymen met, 


Industry Suffers Loss 


In April, Tue Founpry, the cast 
ings industry and all association ac 
tivity was bowed in sorrow with the 
passing of A. O. Backert, editor of 
Tuk Founpry, past president of the 
American Foundrymen’s association, 
und an international figure in the 
foundry industry. His genius and 
energy was in large measure respon- 
sible in lifting the A. F. A. from ob- 
security to a position of world wide 
eminence among technical organiza 
tions As Tur Founpry spoke in the 
May 1 issue, ‘He accomplished much 
in a short span of years.” 

Syracuse entertained the A. F. A. 
convention and exhibition in 1925, 
the show and technical meetings 
being held at the state fair grounds 


The weather was cold and damp, bui 
THE Founpry pointed out, this 
failed to daunt the foundrymen 
tending, and a _ profitable meeting 
from every standpoint resulted. A 
Root Jr., Hunt-Spiller Mfg. Corp., 
Boston, was elected president and 
Wells Utley, Detroit Steel Casting 


Detroit, vice president of the 


sociation. 
All the talk occasioned by the 
three articles by A Victim, previously 
mentioned, produced some smoke 
and a little fire. John C. Dinsmere, 
vice president, National Association 
Purchasing agents, rose in defense 
the members of his organization, 
and in three articles entitled ‘‘Rush 
Orders Complicate Traff'c’, “Should 
ser Buy Castings By Piece or the 
Pound”, and “What Is Wanted of 
Purchasing Agent”, presented § the 


the 








Correction 
APPLYING TO INDUSTRIALS 
ONLY 
(See Page 48) 
FREIGHT ALLOWANCE 


The prices are for steel cast 
ings, not machined, f.o.b. found 


ry with published rate ot 
freight allowed to the freight 
station nearest Purchaser's 
Works, within the following 


boundary lines: 
All points in the United States 
included within the line drawn 


from Boston Mass through 
Schenectady Rochester and 
Niagara Falls, N. Y., Toledo, O 
Ohio-Indiana State Line, Cin 
cinnati, Newport, and Ashland 
Ky., Huntington, and Charles 


ton, W. Va. Washington, Cape 
May, N J and all Atlantic 
Ocean terminal points between 
Cape May and Boston 

Suitable pattern equipment is 
to be furnished by the pur 
chaser, f.o.b. foundry 

TERMS 

Cash settlement shall be made 
before the 25th of each month 
for all material shipped during 
the preceding month 

NOTE Castings proving «ds 
fective in workmanship or ma 
terial and rejected, will be re 
placed under the same terms 
and conditions as originally fur 
nished No claims for dam 
ages, labor or other expenses, on 
material furnished, will be al 
lowed unless authorized in writ 


ing All agreements contingent 
upon strikes, accidents or other 
causes beyond our control, No 
liability will be assumed for any 


special indirect or consequen 


tial damages whatsoever 








other side of the argument. Old A 
Victim presented his rebuttal’ in 
“Inaccuracies Shown in the FP. A.'s 
Slant,” and comment from many read 
ers of Tur Founpry continued to roll 
in to the editorial office 


Permanent Mold Progress 


Early in 1926, Tike Founpry . pre 
sented a series of four articles tra 
ing all of the work which had been 
done up to that time in the develop 
ment of permanent or long life molds 
In the Feb. 15 and two succeeding 
issues, Frank A. Foster, for many 
years a resident of the Orient, wrot« 
interestingly on ‘Ancient Chinese 
Excelled in Making Delicate Art 
Castings.’’ In the March 1 issue a 
new problem was tackled when for 
the first time the subject of synthetic 
sands was discussed from all angles 
After an exhaustive survey, Pat 
Dwyer prepared a series of articles 
on “Can Used Sand Be Reclaimed? 
In the June 15 issue, THe Founpry 
presented color plates in the data 
sheet section, showing the standard 
pattern colors adopted by the A. F. A 
and since accepted by all other o1 
ganizations interested “Avoiding 
Embrittlement in Malleable’ was 
discussed by Edwin Bremer, now m 
allurgical editor of Thr Fo pry 

In September, the ‘Detroit con 
vention crowns apex of thirty years 
attainment” for the A. F. A. This 
was the first Internationl Congress 
in America, and drew a large delega 
tion from the leading foundry coun- 
tries of Europe The meeting tran- 
scended all previous gatherings, with 
6000 foundrymen registered, and th 
largest exhibition in history, three 
large buildings at the _ state fair 
grounds being used for the purpose 

Business on the whole was good 
throughout the year The country 
was prosperous, and in spite of some 
unsound practices in merchandising 
the foundry industry likewise re 
flected prosperity. 


A. F. A. Plans Program 
For Chicago 
(Concluded from page 15) 


iron castings, a joint work of the 
A. F. A. and the A. S. T. M. will be 
held the week following the A. F. A 
meeting, during the A. S. T. M. a! 
nual convention 

An extensive variety of new equip 
ment, developed in the two year 
since the previous foundry exhibi 
tion, will be on display in the exhi 
bition hall of the Stevens hotel. It 1 
confidently predicted that this fea 
ture of the convention will do much 
to enable foundrymen to meet new 
situations brought about by present 


economic conditions 


Tue Founpry March, 1935 

















INTERNATIONAL 
FOUNDRY TRADES’ 
EXHIBITION 


Royal Agricultural Hall, LONDON, (England ) 
April 24th—May 3rd, 1933 
ee ee e 
The Most Important Event in The Foundry 
World During This Year 
ee ee 


Send for plans at once showing spaces available 


F. W. BRIDGES & SONS, LTD.., 
Grand Buildings, Trafalgar Square. London, W.C.2. (England) 


Telegrams: Segdirb., Rand, London, - - - Telephone: Whitehall 6861 2 





























makes good steel better 


Titanium-Treated Open Hearth Steel Castings 
show a finer structure than those from untreated 






steel, when annealed in the same manner. A 
small percentage of Ferro Carbon Titanium 
added to the ladle also yields a cleaner, 
smoother and more uniform surface. You can 
test this by using a bifurcated or Y-spout— 
tapping steel into two ladles and adding Ferro 
Carbon Titanium to one of the ladles... 
Titanium Engineers will gladly help you im- 
prove your product. Write today. 


THE TITANIUM ALLOY MANUFACTURING CO. 


Sales and General Offices 
NIAGARA FALLS, N. Y. U. S. A. 


EXECUTIVE OFFICES: PACIFIC COAST REPRESENTATIVES: GREAT BRITAIN 
111 Broadway, New York City Balfour, Guthrie & Co., San Francisco, AND EUROPE 
CLEVELAND OFFICE: Los Angeles, Portland, Seattle, Tacoma T. Rowlands & Co., Ltd 


1200 Keith Bldg., Cleveland, Ohio Vancouver, B. C. Sheffield, Eng 
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Cupola Practice for Malleable 


(Continued from page 25) 
terial hould be made with extren 
care Gates and prues should be 
milled oO that they will be free from 
sand and thin rusty steel nevel 
should be used Oxidized iron, cold 
and sluggish will result from steel 
coated with thick rust and it ust 
should be avoided \ purchasing 
agent may find the market price ol 
this material cheap but his tirm will 
pay dearly for it In the end 

The malleable cupola noutd t 
equipped with a good volume-mete! 
and pressure gage At regular 1} 
terval the melter should check the 
volume and pre ure of the air en 
tering the cupola ind the intorma 
tion tl obtained will indicate Ji 
what i oiling oO inside his turnace 
beside i vzrea deal ol It WO! 


Hlninated 


will be «¢ 


Continuous Melting 


Melt in the matieable cupol 
hould be continuo | i ] Lo 
i\ i el tiie piowel l irted tii 
tlhe treatin oO metal ye l 1oO I 

ove tlhe ré lI nouid t l owes 
to I ! eontil OUSLY ulitl re 
quired amount of metal is melted an 
the day WO! is ovel [sing t 
cupola a a reservoir, except tol 
hort intervals is not considered good 
practice If iror l collected in al 
outside ladle much hotter iron n 
be obtained and a more consistel 
carbon maintained. While this meth 
od has a few disadvantages, its ac 
Vantare are lego One of the di 
advantage Is tiie problem Ot stag 
Ling or rather the re lit 0 | 
ing Due to the hig emperat 

of the metal and use of soda-ash 1 
the ladle which is now tandard prae 
tice with many, cutting and burning 
out of the breast, trough and ladl 
results unl the best fire bric ol 
tainable are used Slageing at the 
hac] o the cupola 1 not practic 
which make it necessary to. sla 
throu the breast or tap hol Thi 
la tiso ittact the pric 1! tiie 
brea nd trougl ind ev cut o 
bad aur i day Operatlol Hoy 
evel i extl ie care j used 11 
bul i! the and good mater 
ised ft minimum trouble wi r 
ult 

| ‘ out } i\ ‘ I ad 1¢ 

fro i Ro ‘ ( 

| flow thro " 1 Ole ( 
1! S| oO co j ‘ 0 

ne , ) into t} ) 

; ‘ 0 o ad i ‘ ‘ 
thro not \ 
leads from the la notch to a slag 
port vhiit l olled \ de o 
the cupo \ the wot i { ed ji 
draw}! 0 ad mMorhel { l 
plac 

A mini idle of the te pot ty 


hould be used to cate thie t 
is it flows from the trough, Its ea 
pacity should be equivalent to 
ieast the welght of one charges ( 
metal entering the cupola soni 
melters prefer an even larger ladl 
which it is claimed gives better mi 
rit 
The rate of melting should be 
timed that at the end of each chars 
melted, soda-ash will be thrown it 
trie mixing ladle allowed to di 
Olve thoroughly and the slag that 
] thus formed flow off through i 
otch provided for the purpose it 
e back of the ladle This ould 
lway be done after the reactio 
i kel place and the oda ] 
i erve i purpose Approx 
nately 0.0] per cent of ul} ! 
e removed ro he metal by tl 
( od and i ttle li fanese 
lost Chi Operatlo ould be 1 
peated ron ( irge oO « ree aut 
entire eat 
(ord 1i\ Llit t po i) 
erat cont iOusI\ Will lve 
iclo t I or apout 0 
\iter i riod rouble deve 
a l een Ineconomilcal to 
onger operatio Inspection o 
reast roug and mixing ici 
fer a ong heat will show them to 
e Ta el ( rned o I} 
the utmost care is not used in li 
ing the ladle and the trous 
he be retractorte used, the « pola 
vill not go the ten hour To le 
en the « ince of exrce ive Oxvidatio 
of the la iro it is a good plat 
Nel Ihe heat l ove! to drop 
rou One charge Ol! S thie ire 
rom the ast charge tor pouring 
ealing pot or other eastings | { 
re not Important 
’o bly no metal require closer 
metallurgical control than malleablk 
iro! Making the mixture therefor 
i important and a genera know! 
eae ot thie ‘ ect of the ditfere t 
lemel oO e iron as we their 
fluene 0 ‘ innealing Operati« 
is desirable and necessary Be ‘ 
ol thre aoubte influences ot ilicor 
pl I Osphnot! ind mal ! 
rhe col l 1O 0 l illeable 
heconie exvceediIngiy compile 
~ilico ad phur control the ee 
{10 oO! e carbo! to I € 
wo ict i ! 
0 rT 0 ary 0 0 rar | 
ed nto ‘ ! yhiitihe 
co vi ‘ nd o 
| t ‘ a) { 
‘ \ ese incre 
( ( 0 ( iro 
How £ ‘ 
co the ceastinge Nhe quit ©) t 
te) earbon wi come o dut 
‘ neal Fo l Castil 
‘ie l le ! é otal « ( 


he silleon equal 3.8 per cent al 
or heavier casting per cent 
lnder good conditior il meitil 
bout 10 per cent of the silicon wil 
be burned out 
Sulphur increase he tendency o 
castings to cheel Due to the ce 
traction of white tlror is desl 
able to Keep ulpl r as low i pos 
-ible It also reduce ne strenet 
of a casting and the ease of the al 
nealing Approximately 4 pe 
cent sulphur will be taken up fron 
the coke during melting 
Manganese within certain iin 
has many 1idvantage It preve 1 
checking and protect silicon fro 
oxidation during the elting I 
also protects silicon and the iron it 
self trom oxidation during the ul 
neal and in this way haste preci} 
itation Of temper carbo ind pl 
ents caled casting \bove 
per cent 1 invzanese ( ré 
ner whic! 0 eourse i ‘ ‘ 
ms diffic | ( innea \la a 
hould equa Twice tie ry 
l 0.2 per e¢ \pproxlt tf 
] per cent mans ‘ Vill b ( 
iuri the melting 
Phosphoru oO on 
lity end ‘ oO ‘ 
etal fluid. Ho he ice 
nad Tota earbpol re roportiotl 
correctly is quali i ot needs 
pecial ine the di ivant ‘ 
Osphot are 0 mero His 
mhosphor nake ealed casti 
rd nad atliti to n ( lhe i] 
oO ¢ ee nad Dove qgimini 
malleable most valuable property 
resistance to or oO! trair 
Amount over 0.10 per cent ho l 
not be permitted Phospho il 
mixture fFoing it the ( 0 l 
remain the ime 
Regulate Carbon 
Low total « roo V1 Cause al 
eold iro weak ca £ ind ma 
hem aiiheutl 1O machine Therefor 
it Is a pal Ol rhe ( el aquty ‘ 
che nis co} nad rec late the cat 
On Krom 2.75 to per cent ordi 
narily is the rig imount to carry 
Analysis of ( pend 
! ol the. 17+ erore they ire 
ealed nould rut a follow 
Silico ‘ to 1 per « t 
Nar i ‘ oO per ee t 
Phosphot l l } r ¢ t 
~ 1) | ale 17 r ¢ f 
ro carbo ey | 0 cel 
l ( d 
) eC! , 
rn , , | , 
mi ‘ ‘ e 
{ ) | f ‘ 
ct ‘ 
o on nN n r 
‘ e to lf form or ml 
re eet \ Tt Will recor the 
oO ositior of the varlo et 
1} e ree ( } 
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iron, returned scrap and steel, This 
card also may show the total weight 
of silicon, manganese, phosphorus 
and sulphur charged, the percentage 
of each of these elements in the mix- 
ture, the percentage lost or gained 
and the net pereentage remaining 
The amount of the elements added 
and the net and actual analysis ol 
the metal is included 

A complete and accurate history 
of each day’s operation 01 hea 
should also be recorded From these 


the melter can obtair 
information that will 
iseful to him 


Standard Covers 


comparative 


extremely 


Steel Flanged Fittings 


\ new Americal indard for steel 
flanged fittings and companion 
flang replacing a former American 
tentative standard is been approved 
DV the Americal standard ussocia 
tio} l’re ure rating oO and 
L500 pounds per sq re inch, respec 
ively rel ice ! ‘ ew tandara 
he old ent ve dard rating 
of 2 and 1 0 ( er square 
neh 

The new Standa covers the 

he ’ er ing the old wit! 

e additiol 0 £ lor a maxi 
nun team service re ure of Lot 
pounds pel quare ( it ‘) ale 
rees Fahr. or 1‘ oO ad er square 

ch at 7 aeLeree ahi and tlanged 
base-fittings for pressures of 300, 400, 
He ind 900 pounds per square inch 
The work on the project is jointly 


ponsored \ thie American 


of Mechanical Eng 
Standardi 


lllee 
icturers atl 
he Valve and Fittings 


he Heating and Vipil 


National associatior 


T) 
‘ 


rom the 


new tandard n 
American Stal 


West 


cent 


ion, 29 9th Stre 


Diseuss [ron 


rs 
ol 


I) 


Society 
the Manu 
society ot 
dustry, and 


Contractol 


Tbe secured 
irds assocla 
New York, 


As Engineering Material 


H. Bornstein, Dee A 
iddat ed tf e Treg i 
Quad-City Fe ary 

ol held Mond h¢ 

ot 4 Moli 

tei ‘ , ( 

4 Mater 
‘ ified white met 
£ i slick oO 
‘ ‘ ‘ ‘ 


Moline 


meeting ol 


‘ ocl 
vu if the 
Mi 
) ' i? 
ade ed 
’ 
‘ ible 
cro 
' thie 
ol \l 
‘ mre pre 
i¢ ' 
re 
o attended 
bye eld 


Woo 
Metal 
pioneel 
Rockfo 


t sha 


polishe 


‘ . ( ) bini } i 
Develops Chisels 
oned il thi irticte 
Which Are Cast To Shape = “heck on Inventors MI , 
material and an Inecrea ( 
dworking chisels cast ot Z co clo ne in oul ‘ 
represent a new developme vhich was broug! ibo ‘ 
ed by Gunite Foundries Corp of cost conference ve , ye 
rd, Ill. These chisels are cast \ve materially improved nd 
pe hardened tempered and tior in our plant bot 
ad to the orm sultabte ol tandpoint oft cost ind ) 
standpoint of the eal oO 
ploves ly o doings \¢ 
vided, and are providi 
nent for our me ind are ¢ ‘ 
that we nail be read 0 ( 
tride vyhen busine I 
oO he old basi 


Woodworking chisels cast of Z-metal 
Phe chisel as cast is shown on the left 
ervice The chise while owl 
lowe! Rockwell hardne in 
lorged steel, develop a cuttil edge 
that 1 durable and effective Pat 
ternmakers who use Lhe chis¢ re 
port that they ire a erviceable 
nv previously attainable 
‘ . 
Good Housekeeping 
r 
, 
At Falks 
(C'one ; pag 18) 
he wa workings rhe mixture ised 
consisted ot ilica flour molasse 
and wate! There wa of course, a 
source of dust in the handlir oO 
the dry silica flour nd considerable 
tim \ consumes nl ! t 
W Furthermore, the ial thi 
Was to mi ore than w eeded and 
1 ‘ wa t ’ ‘ t Ove}! 
illowed » rel ‘ cket 
til eeder More often tl] 
neat | ‘ } i¢ ‘ oe ra) ‘ " 
q7 nad ‘ T T 
| ‘ t oT ‘ 
| d ey cil 
r tw ( ‘ i¢ ‘ a 
id jace concrete \ 
rovided Ww ! nil tel 





Points To Value 


Of Laboratory Control 


O. G. Willey, met ! ic 
bro Co Bridgepol or 
are ed the regku t 
Connecticut Nonte ) 

‘ oci iol ‘ I 
Garde New Have ( 
Mit Willey poke ¢ | ) 
(Control ot e ko 
‘ ‘ ! \ ‘ ‘ ‘ | 

‘ economy po itple ! ( 
trol of metal mi ! 

t plat iborat \ 

( ( io toll 
( H Blane ra I ad A 
( dv Co Hartford, ¢ 

\\ \l sSaundel ( 

irgi Whitehe bya ( 
Providence I | ‘ dat 

roup on April 1 ( ( 

ounary sine 


Report Covers 


Study on Welding 


\ report of an investigatis ( 
ducted by the engineering ¢ perimet! 
tation, Purdue university vette 
Ind., in co-operation with the tilithe 
Research Commission Lie recently 
is been published by the iversit) 
I i bulletin entitled Wel if 
Manufactured Natul ind }iXxe 
Ga The report wi pre 
H. H. Lurie, research associate, ¢ 
rineering ‘ periment itior 
may be obtained fror t t « 
tion for 50 cent 


Pat Dwver Visits 


Si. Louis Foundry men 








Heat Treat lron Castings 


1 fron page 20) 


ence with the particular iron the 
right temperature and time is a mat 
ter of cut and try An anneal wil 
low cool following will break down 
the desirable pearlitic matrix, whic] 
of course, results in too great soft 
ness and loss in strength in the body 


While no hard anda 


casting 


fast rules can be laid down, if ma 
imum physical properties must be 
retained, it may prove necessary to 
follow the high temperature period 
with a quench and draw If a mot 
tled iron——-an iron containing pear! 
ite, graphite and cementite simul- 
taneously and throughout its struc 
ture or a white iron be properly 


treated it is possible to produce 


what is called semimalleable In the 


production of semimalleable maxi 
may be 


After 


casting 


annealing temperature 
1700-1750 
soaking up to 35 
the 
degrees Fahr 
quenched, oil 
the 
required 


mum 
degrees 
the 
furnace to 
They then 
quenched 


around 
hours 
are cooled in about 
L400 


be air 


nia 
and 
cooled in furnace, dé 


the 


drawn, o1 


pending on result 


If a low carbon, low silicon iro1 
2.00-2.50 per cent earbon and 1.00- 
1.50 silicon, is used it is possible to 
produce material well over 60,000 
pounds per square inch or even over 
75,000 pounds per square inch, and 
also to obtain some ductility. Brinell 
hardness may be from 150 up, dé 


pending on the iron and on_ the 
quench employed 

The high temperature anneal, and 
in case of mottled iron the presence 
of graphite flakes as cast, leads car- 
between 


and the 


which are 
iron 


bon formations 


the flakes of gray 


nodules of true malleable 


treatments usually 


about 1 


Quenching 


consist of heating to SO de 
holding just long enough to get 


and 


grees, 
heat penetration, 
Oil is the usual 
As a rule air quenching 
hoped for 
the 


complete 

quenching quench 
medium 
that 


actual 


ing 


is so slow instead of 


hardening softening of 


metal may occult Water quenching 
frequently proves too drastic and 
the metal may be made excessively 
brittl The bugbear in quenching 
of east irons is graphitization It 
the treatment results in more grap! 
ite and less combined ecarbon, dé 
sired hardness will not be attained 


Increased 


and the presence of an 


amount of graphite frequently re 
and 


steel 


embrittlement 
The 


sult both in 


weakening of the metal 


heat treater is fortunate in that he 
does not have to eontend with this 
troublesome factor, graphitization 


and 


The following are precautions 


procedure that must be followed to 


et best results from quenching 


treatments 


First. it is necessary to start with 


—, 





Interest Widens 
oe discussion by Mr. Bol- 


ton, covering some of the 
fundamentals of the structural 
metallurgy of gray cast irons 


and the principles involved in 
its heat treatment, is particular- 
ly timely, due to the constantly 
increasing interest in that sub- 
ject among foundrymen and en- 
Numerous foundries 
throughout the country now 
are applying heat treatment 
practices on regular production 
schedules and others are look- 
that development as a 
means of securing certain 
sirable properties to their prod- 
ucts. This article is from a 
paper presented at a meeting of 


gineers, 


ing to 


de- 











the Cincinnati chapter of the 
American Society for Steel 
Treating. 
vood close grained metal, reasonably 
low in earbon and silicon content. 


additior 
forming ele 


There are where the 


CaASeCS 


of the so-called carbide 


as chromium and molyb 
They tene 


ments, such 


cdenum Is advantageous. 
possibility of 


during the 


to prevent 
eraphitization 


l 


i 


excessive 
heating 


and quenching cycle Too, they and 
nickel are said to lower the critical 
quenching speed, which is a distinct 


advantage in cast irons as well as 
in steels 

As a rule the strength and partic- 
ularly the toughness of gray cast 
iron is impaired by quenching. The 


original strength and 


regained or execceeded by 


toughness is 
proper 


drawing or tempering. Drawing 
above 350 degrees Fahr. decreases 


increases the 
These lat 


the hardness and 
strength 


ter usually are 


toughness 
fully 
degrees 
are 
drawing up to as 
The 


resistance 


and 


at 500 to 600 


drawing 


grees and commonly consider 


ably increased by 


high as 1000 degrees increases 


in strength and shock may 


high as 50 per cent 


The hardness 


regained by 


de- 


is greatest in the as 


quenched condition and becomes 
progressively lower as drawing tem 
perature is increased beyond about 


100 degrees 
not fully lost until draws are quit 
high lor 


carbon, about 


yt Ol 


example, an iron = 2.7 


200 brinell in the as 


cast condition approaches 500. bri 


nell when quenched in oil from 1 


and when drawn to 


rrees 


> hours still retains about 


The usual range of hardness ob 


tained by treatment of machinabls 


Hardness is 


castings is 400 to 500 brinell. Prop 
erly quenched and drawn cast iron 
has an extremely fine almost silky 
grain, which is much lighter in color 


than the fracture of regular gray 


iron It has excellent wear resist 
ance, both in metal to metal wear 
and under mildly abrasive condi 
tions It is interesting to note that 
heat treated east ons retain the e 


sistance to galling and siezing char- 
acteristie of 


Nitriding, 


hardening has bee 


regular gray irons 
sometimes called am- 
monla 
successfully to special cast 
The process consists of heating for 


215 to 4 days at 900 to 1000 de 


grees in an atmosphere of anhydrou 
ammonia. The type of cast iro: 
commonly used contains about 1 

per cent chromium and 1.5 per cent 


aluminum, and is of low total cat 


bon content, say 2.50 per cent to 


2.75 per cent. It is claimed that if 


vanadium is added the aluminum can 


be dispensed with Cast irons of 


this chromium and carbon content 
are quite likely to air harden, The 
usual practice is to anneal before 


The then are 


hardened, drawn 


machining castings 


and nitrided 


hardness equivalent of 80 


Surface 


to over 900 brinell is claimed, and 
it is reported that the case is rea 
sonably tough 
Malleable Club 
Hears Several Talks 

Four speakers featured the pro 
gram of the regular meeting of the 
Malleable club, Milwaukee, on Feb 
14 at the Blatz hotel, with Prot 
Scott McKay, department of metal 
lurgy, University of Wisconsin, Mad- 
ison, Wis., presiding 

Ss Kitto, treasurer Belle City 
Malleable Iron Co Racine, Wis 
discussed methods of figuring shop 
costs on the basis of estimates made 
from blueprints He touched upol 


the influence of the estimated scrap 


and on standard costs 
Flansburg, assistant 
Belle City Malleable 


technical 


losses 
R. O 


engineer, 


research 
Iron 
news fret 
called 
press re 


Co., presented the 


port in which attention was 


to articles in the technical 


problems of malleable iron 
This 


a discussion on the effeet of 


lating to 


production report stimulated 


fine and 
grinding of 
fuel 


analysis of the 


coarse powdered coal o1 


the cost of and the ab 


control the iron 


T. Earl Paulson, Belle City Mal 
leable Iron Co., led the discussio 
on estimates made by members of 


the club from. the blueprint § fur 
ished by the Belle City Malleable 
Co | 8 Dearsley Walke Mrz 
Co., Racine, Wis., previously had r¢ 
ierred to the use of the planimete! 
and at this meeting demonstrated its 
Use In connection with estimatin 


the volume and weight of casting 


from blueprints 
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Auto Malleables 
Plumbing Goods 
Stove Burners 
Manifolds 

Pipe Fittings 
Vacuum Cleaners 
Condulets 
Carburetors 
Specialties 


Cores for the above castings are being 
made universally on our machines, result- 
ing in greatly increased production and 
better cores. 


We have a machine for your job. 
Your Correspondence Solicited 


Wm. Demmler & Bros. 


Kewanee, Illinois 














GLOBE 
SHOT 


Cuts Cleaning 


Costs! 


Every saving counts now when 
costs must be cut to meet con- 
ditions. Why let the other fellow 
with lower cleaning costs have the 
advantage over you in figuring 
selling prices? 

One ton of Globe shot in most 
cases will convince you that shot- 
blasting is the low-cost way to 
clean castings, whether grey iron, 
malleable or steel. 

Write us for samples and data 
that shows you why Globe Shot 
will save you money. 





Reg. U.S. Pat. Off 





Ax. The 
aN GLOBE STEEL ABRASIVE CO. 


ss Dept. F 
Mansfield, Ohio 


Reg U.S. Pat. Off 
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Distinctly Superior in 
Results and Economy 


Ve 


Made by an original and unique 
process, MOGUL is a_ perfect 
green sand bond for facings. It 
produces maximum strength 
but simultaneously gives natural 


vents in the sand. 


Our experienced and practical 
foundrymen can prove to your 
satisfaction MOGUL is all we 


claim for it. 
eVe 


‘ : p ene 7 ; : 
Corn Propuctrs Rerininc Co. 
17 Battery Place, New York, N. Y. 


*?> 











Kuropean Foundry Practice 


Digest of recent literature covering 


var tous phases of castings manufacture 


E v« mines Cha ylets of about 1 per cent The present 1 tion glass. Loose outer covers also are 
sXa ‘ , ia} port deals with tests made on cast fitted to permit cleaning tuveres and 
The tehavior of Various Tupes o iron obtained in certain foundries and valve ports 
Chaplets in Cast Steel and Gray Tron pig iron coming from certain blast \uxiliary tuyeres also are adjust 
(Da Verhalten verschiedenartige furnaces able, the principle being somewhat 
Kern-stuetzen in Stahl-und Grauguss), In addition to temperature§ an similar to the main tuyeres, except 
bv H Nipper, Dis (iiesserei, Dussel chemical composition, which are the that they ao not carry serew valves 
dorf, Germany, Dee. 25, 1952. only factors which can be measured he adjustment is made by movemet 
Five different types of soft steel with precision, there are other factors of an inner sleeve with a port and once 
chaplets were cast into steel and gray uch as contro] of the furnace, compo the correct position is obtained the 
ron plates 0.4, 1.2 and 2 inches thick ition and nature of charges, ete sleeve pail kept ~ position by a set 
Some of the chaplets were coated with which affect castability. Further in Crew Phe whole of the arrangement 
tin. others were uncoated but cleaned vestigations will be made on syntheti¢ permits maximum elasticity of ope 


tion and close control 


with a sandblast, and some had an lloys made in crucibles in order to 
oxide coating obtained by heating fol ecure a more precise definition of th The second section, in the Jai 
i. few minutes at 1500 degrees Fah laws overning castability issue, discusses blast pressure thie 


It was found that with cast steel the cost of converting In the gray iro 


’ ul i at f tl : a, al 
welding zone between metal and chap cupola, Operation of the cupola, and 
imilar information for the balanced 


Balanced Blast Cupola blast unit 


let reached 80 per cent of the tensile 


strength of the comparison specime! 


with tinned and untinned chaplets. I Some Experiences th the Balanced 

gray iron the zone reached S80 per cent Blast Cupola. by H. H. Shepherd, the — 

with tinned and 50 per cent with wi FPoundru Trade Journal. London. De Refining Iron 

tinned chaplets. With oxidized chaplet cember 29, 1932 : : 

the strength was only 16 to 26 per cen‘ This paper includes a report on ex ’ [ne ee ee a 

of the strength of the comparison periences in operating two balance ETS SeCEen TY SS ry 

a Foundry Trade Journal, Dee. 1, 1932 

piece bl ist cupolas, one in malleable found: Wels asttsien ebeien eaten Ghee 
ind the other in a gray iron foundr) tions on the use of soda ash in the 

The first section includes a descrip foundry. The author points out thai 


T . . > oh 
Welding in Iron tion of the cupola. The tuyere a: oda ash rapidly is establishing itself 


ingement consists of a lowe ow oft . Eneland 








’ > nr ref ! as one of the cheapest 
bg hoje i re ee se i el ae ihe wae vaives and — * means of improving quality of cast 
Fonderie de Fonte) by Francis Simore me e rows of small auxiliary tuveres on and helping to meet the modert 
La Revue de Fonderie Moderne, Pari The latter are situated in front and demand. First used simply as a desul 
Nov 10, 1932 fed from. the Sane wind belt The phurizins rent, if iS been rouna 
An iron casting can be repaired by most Important feature of the mat subsequently to have marked refit 
iron welding when expansion and tuyeres is that they are controlled bs ing and degasifying action on the 
shrinkage can take place normall fine adjustable screw valves, whi metal. It helps in the production of 
without risk of rupture. During the enables the size of the blast inlet o foundry castings, which also can_ be 
period of heating, means must be ' oer to be altered to suit requi “2 dealt with more ¢ | n the machine 
taken to ensure that expansion will ments. The hand wheels re attache shop 
be uniform: therefore, massive parts to a evlinder which can be moved in The paper goes on to show _ 
must be cooled down, and thin section moO izontal direction and so vary the effect of the use ot on sh on the 
must be specially heated. An example se of the ports or valve openings. economic side of foundry work cannot 
riven in the description of a repai The tuvere apertures between valve be neglected in the face of present day 
effected on a oll for i mixel Tht cupola linings are designed so competition 
lthough the ain passing t ous Some of the branches of the iron 
the valves is at hig! velocity, the in aqustry n England it vyhicl the or 
x ‘ enue : pinging effect on the coke is educed : process already ha rained I 
Study Castability jo ie Sy elas & outine ‘Eiteek Wien eae eee ee 
The Castability of Cast Trons (L ilve stem is hollow to permit inspec Tine pis on and alloy pig iro 
Coulabilite des Fontes) Report bi tion and allow for temperature 1 nte eavyv cast on castings. particul 
Rene Berger. La Fonderie Belge, Lies nance, ga inalvsis. ete. Fach tuve those sed in chemical plant col 
October, 1952 is fitted wit in inspection glas ! erte steel castings malleable eas? 
In a previous eport, published ! r\ ngenious device it is pe ble t nes: ind moto evilinde ! othe 
\ugust, the author described a metho close up the tuyere and still obser } erade ¢ tines whicl vane 
of testing castabilityv witl precisio! melting conditions through the ins ‘ ed to withstand pre ire 
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NICKEL 


Distributors of International Nickel Co. products 


**F’? SHOT—Low melting point (2300° 


F.) For gray Iron ladle additions 


XX SHOT NICKELCOPPER ALLOY X INGOT 


FERROCHROME 


High & Low Carbon Lump & Ground 
For Ladle Additions 


Williams & Company, Inc. 


901-937 Pennsylvania Ave. 


PITTSBURGH 
CLEVELAND CINCINNATI 
1748-56 E. 22nd St. 2118 Spring Grove Ave. 


‘*Join the Gray Iron Institute’’ 

















FOUNDRY EQUIPMENT 


SAFE AND 
DEPENDABLE 


® Ladles 

® Shanks 

® Tongs 

® Cars 

® Turntables 
® and 

® Special 

® Equipment 





4 ba patented features in our new 
ee Geared Ladle eliminates all trouble 
from binding or sticking gearing. In this 
design the gearing has no connection with the 
Bail whatsoever assuring alignment of gearing 
regardless of distortion or springage of the 
Bail or Bowl or both from heat. Accurate 
pouring, no drops, no jerks, and exceptional 
long life are other distinctive features in this 
design. Furnished manually or electrically 
operated. Write for descriptive literature. 


The Industrial Equipment Co. 


115 Ohio St. Minster, Ohio 
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You can build and maintain a 
reputation with Hanna Pig Iron 


BRANDS : 
Buffalo—Detroit 
Susquehanna 


GRADES ° 
Foundry—Malleable 
Silvery—Ferro Silicon 





The HANNA FURNACE CORP. 
Merchant Pig Iron Division of National Steel Corp. 


BUFFALO, NEW YORK DETROIT, MICHIGAN 
New York Philadelphia Boston 

















Obituary 


NHARLES C. RANSDELL, 63, for 
.; mer president, Gilbert & Barker 
Mfg. Co., 
cently Mr. Ransdell resigned from 
the presidency of the company Nov. 
1, 1952 after 40 
with the organization, to 


Springfield, Mass., died re 


years connection 
become 
western Massachusetts regional man 
ager of the state campaign in share 
the-work movement. He was a na 
Haven, Conn., and a 
graduate of the Sheffield Scientific 
school, Yale university, in 1892. 


tive of New 


Charles V. Barrington, vice presi 
dent, Jenkins Valve Co., Bridgeport, 
died recently at his home. Mr 


Barrington was 71 years of age. 


Conn., 


Willard R. Carroll, 61, a consult 
ing engineer of the Farrel-Birm- 
ingham Co., Ansonia, Conn., died at 
New Haven, Conn., Feb. 3. 


John FP. Kolla, 72, one of the 
founders of the Holland Furnace Co., 
Holland, Mich., died recently He 
was vice president and general man 


ager of that company 


Jacob H. Albig, founder of the 
Mono-Yough Foundry & Machine Co., 
McKeesport, Pa., 


operated until 


about 35 years ago 
and which he 1926, 


died at Pittsburgh, Feb. 26 


Charles Edward Patterson, former 
vice president, General Electric Co., 
and president, General Electric Sup 
ply Corp., who retired from active 
business a few years ago, died at St 
Petersburg, Fla., Feb. 12 after an 


illness of several months 


John J. Flatz, 74, founder and 
president, National Foundry Co., Mil 
waukee, died Feb. 1 Mr. Flatz was 
born in Mt. Calvary, Wis., and went 
to Milwaukee as a boy After a num 
ber of years with the Allis-Chalmers 
Co., he established his own shop in 
1907. 


George J. Allmendinger, 58, presi 
dent, Buckeye Brass & Mfg. Co., 
Cleveland, died Feb. 14 cifter an ill 
ness of several months. Mr. Allmen 
dinger was born in Germany and 
came to the United States at the age 
of 13. He learned the patternmakers 
trade and later developed the com 
pany of which he was president. 


Charles C. Shepard, 74, for many 


years identified with the iron and 
recently at 


steel industry, died 


Omaha, after an illness of several 
months Mr 


of Kendall county, Ill, and became 


Shepard was a native 


general manager of the Buda Found 
ry & Mfg. Co., in Buda, Il 
pany later was moved to Harvey. 


The com 


rederick W. Reidenbach, formerly 
Bennett and Reidenbach 
Rochester, N. Y., died Feb, 24 Mr 
Reidenbach was conected with Clum 
& Atkinson foundry, Rochester, N. Y., 
for a number of years and then was 


of Coates 


with the Genesee Metal Co. and later 
Coates-Bennett and Reidenbach. Ap 
proximately 40 years ago he pioneer 
ed the use of phosphor tin. 


John M. Craig died at his home in 
Hartford, Conn. recently. Mr. Craig 
was born in Quincy, Mass., in 1860 
and in 1892 went to Hartford where 
he became manager of the brass 
foundry of the Colt’s Patent Fire 
Arms Mfg. Co In 1905 he 
lished the J. M. Craig Foundry Co. 
and continued in that business until 


estab 


the time of his death. 


A. W. Wagner, president, Wagner 
Malleable Iron Co., Decatur, Ill., died 
at his home in that city February 
aged 58. Mr. Wagner was active as 
a stockholder of the Decatur Malle 
able Iron Co. from its organization in 
1916 until he withdrew in 1922 to 
organize the Wagner firm with whicl 
he was continuously identified until 
his death. 


William Taylor Andrews, president, 
Stamford Foundry Co., died at his 
home in Stamford, Conn., recently 
Mr. Andrews was born in Darien on 
Feb. 18, 1861 and became connected 
with the Stamford Foundry Co. on 
Feb. 1, 1886, He was made presi 
dent of that company on Oct. 2, 1926 
In middle life Mr. Andrews was able 
to gratify a long-felt desire to study 
law and was graduated in 1911 from 
Yale Law school and admitted to the 


Connecticut bar the same veat 


Book Review 


Introduction to Technocracy. by 
paper, §1 
pages 5 x & inches, published by the 
John Day Co. and supplied by Thi 
Founpry, Cleveland, for 90 cents and 
in Europe by the Penton Publishing 
Co. Ltd., Caxton House, Westminster, 
London. 


Howard Scott and others, 


Regardless of the individual con 


victions regarding the accuracy of 
Technocracy’s data and reasoning 
the brief statement of principles un- 
derlying the 
identified during the past 12 years 


movement, by those 
with the Continental Committee on 
Technocracy, should prove of inter 
est The book has the official stamp 
of the organization and is understood 
to represent the official position ol! 
Technocracy, both in regard to its 
research activities and their social! 
implications. 

The first section contains much of 
the material which appeared in the 
preliminary and unpublished report 
of Technocracy, with considerabl 
new material added. The second se 
tion was written by Howard Scott 
Technocracy's chief proponent It is 
pointed out in the foreword that thi 
section is to be regarded as basic 
to an understanding to the approac! 
of Technocracy toward the problem 
of operating a continental area wit] 


modern technological equipment, <A 


selected reading list concludes the 
text. 

In concluding his brief on the sub 
ject, Scott states that Technocracy 
proposes no solution but merely in 
troduces the problem which has been 
raised by the technological introduc 
tion of energy factors in a modern 
industrial social mechanism This 


country possesses all the essential 
qualifications for such a mechanism 
sufficient to assure the continuance 
of a high energy standard of liveli 


hood for at least a thousand years 


Set Up Commercial 
X-Ray Inspection Service 


Victoreen Instrument Co aN Oe 
Hough avenue 


an X-ray division for industrial ra 


Cleveland, has added 
cdiography The company will radio- 
graph castings, metal parts, welds, 
small assemblies, ete. for the entire 
metal and alloy fields. It is point 
ed out that the cost of this worl 
has been computed on a basis mal 
ing it comparable to commercial pho 
tography, thus opening a new chan 
nel for 


inspection and productio1 


control in the foundry 


The Victoreen company has had 
eight years experience it X-ray 
science and has a staff of physicists 
and metallurgist to render assist 
ance in problems in which radios 


raphy can be of service 


Reeord Life Work 
Of Engineering Leader 


memorial to the life and 
former 


As a 
death of Edward Orton Jr 
dean of its college of engineering, 
Ohio State university, Columbus, O., 
has published a 70-page book record 
ing his activities as a man, a citizen, 
arn engineer and an educator. Prot 
Orton organized the department ot 
ceramics in 1894, the first of its kind 
in the United States and was largely 
responsible for establishment of the 
engineering experiment station in 
1913. He also founded the Ameri 
1899. He 
served as dean of the engineering 
college from 1902-1906 and 191' 
1915. His death occurred in 1932 


can Ceramic society in 


Howard > 


with George F 


Ramsey, associated 
Philadel 


regular meeting 


Pettinos, 
phia, addressed the 
of the Philadelphia Foundrymen’s 
at the Manufacturers & 
Rankers club, Philadelphia, on Feb 
S Mr 
Steel and Semi-Steel Molding as Ap 


association 


Ramsey spoke on “Types of 
plies to Sand."’ Charles E. Schley, 
Philadelphia Bronze & 
Philadelphia, presided 


Brass Corp 
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New Equipment 


Core Plates 
Are Made of Asbestos 


\ core plate made of specially com 
pounded and treated asbestos’ in 
sheet form has been introduced in 
everal foundries by Johns-Manville, 
92 Nadison avenue, New York. The 
material is supplied in sheets 36 x 
{8 inches and 4, 5/16 s and 
inches thick, or in rectangular cut 
pleces to meet the special needs ol 
the foundry Several features are 
claimed for the asbestos core plates, 
including lightness, \. hich results in 
increased production It is pointed 
out the plate does not rust, does no! 


crac easily whet dropped aoes no 


varp under heat, has a slow rate ¢ 
heat transmissioO!1 ec 
The hearth quality Of the asbestos 


plate, which is said to be responsible 
for better baking characteristi.s, lies 
not only in its retention of the heat 
ibsorbed, but also in the uniformity 


of temperature maintained over the 


surface of the piace. This same qual 
ity has proved of considerabie d 
Vantage In tray ovens lo! Dakin 
bread 

Lightness ot the asbestos col 


plates is illustrated in Fig. 1 wher 
the workman at the right is carry- 
ing 11 core plates weighing a total 
of only 115 pounds Fig. 2 shows a 


rack of cores on asbestos core plates 


ready for the core baking oven 





For Foundries 





It is pointed out that the same > 
Pressure Recorder 


stock which is used for the core 


plates also may be used for making Measures Flow of Gas 
‘ aay : Pa 


molders’ benches, bottom boards and 


match plates Foxboro Co Foxbors Ml 
developed a new bel type ditlerer 
tial pressure recorder for use as the 

Photographic Plate measuring unit in the air weight cot 
trollers used on fa or centrifugal 


Useful in Metallography blowers. The air weight controller 


A new photographic plate designed 
especially for photomicrography of 
metal specimens has been developed 
by the Eastman Kodak Co., Rocheste1 
N. Y. The plate employs a new photo 
fraphic sensitizing dye recently ae 


} 


veloped by that company 


The characteristics 0 The new 
plate which renders it especially use 
ful in metallography are as follow 
High resolving power, permitting the 
best reproductiol ot line adetatll 


availability ot a high photographic 
contrast for such subjects as tee] 
at high magnification; availability o 
lower contrasts, vielding good nega 
tives where there 1s high contrast 
the lage as with steels of low 


magnificatiolr Cast irons etec.; higi 





green sensitivity as well as higt sen 


sitivity to blue light, which gives the The bell type differential pressure re 
plate maximum usefulness when used corder is used with air weight con 
either with acromatic objectives and trollers 


green filters, or with apochromats; an 


absence of sensitivity to red light 


with the resulting freedom in dark was described in the November, 19 


room handling issue of THk Founpry he CCO ra 
when used with an orilice plate, ve 
turi tube, flow nozzle or pitot tube 
becomes an Inferential type mete! 
The new recorde! wa designed 


especially to wive ace rate measure 


ment of the tlow of ga Ol ! t low 


In the operation of the iir we } 
controller, accurate measurement of 
the air flow is the first ¢ ential ol 
accurate control Where ilr i te 
ing delivered to a cupola at a low 
pressure, the pressure recorder and 


the alr welght controller provide cor 


tant nuutomatic delivery of the ade 
ired amount of air to the cupol 
It is claimed that wit co rot ot the 
ill yvelgnt i red ( ( 
erator can cut the ¢ ‘ ( 
i! ny radual e] ( 
ot iron to coKke 1 ( 
Vil the ¢ pornie le \ 

Pig. § (Lett)—The workman is carrying tf plates weighing 115 pounds. Pig. 2 of the new type rece 

(Right)—Cores on plates ready for the oven the accompanyin 
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Underfeed Screw 


Stoker Is Automatic 


Link-Belt Co 2410 West 
teenth street, Chicago, has 
i new automatic underfeed 

toker which is made in a number o 
zes suitable for heating plan 
maller steam plants, using bo 
pacities from 10 to 250 boiler 
powel 

The tokel! which is shown 


accompanying illustration, 


pecially designed motor mo 


permitting direct connectior 


foreed dratt fan, 


deve Lope ai 


screw 


I and 

Lier Ca 
ors¢ 

In the 

has i 

until 

to the 


and providing easily 


11 


accessible and compact assembly) 


Variable speed transmisslor 





Many parts of the stoker are gray iron 


castings 


ute the 


door may be removed easily : 


transmission may be removed 


ces to the feed screw 
turbing the motor and fan mo 
The coal feed tube, the bedpl: 
the long narrow retort are | 
casting ot heavy gray iron 7 
provided wit! Lutomath 
control for operating atop 
mined boiler pre ure \ 
earing pil provide ove! 


protection 


Dust System 


Is Cleaned Mechanic: 


Allington & Curtis Mfg. Ce 
Holland avenue, Saginaw Mis 
developed a dust collecting 
wit il elt clearing l il ! 
cally operated The mail 


tralght or ot 


ipplicabls tor foundris Ie 
rinding operations and for t 
mill and for sandblast room 
equipment also is especially 
tO = pattern hop and other 
vorking establishment 

l thie ecireult tvpe if 
paratively large endl: due 
thie place ot rhe mai tie 


ceoul feed \ CLE; 


reeu 





il ‘) 
ind the 


to! if 


without dis 


intiy 


ife am 


ills 


i 
\ Ter 
el 
t\ t 
7 
yt 0 
imibils 
Che 
} t 


veyor pipe Branch pipes trom ma 


main any 


| pte Lift Truck Has 
appec into lle 


elreult At least Capacity of Five Tons 


eireult 


chines are 
around the 


one tal Is ittached to the 
Philadel 


which blows into a collector This Yale & Towne Mfg. Co 
fan creates a partial vacuum in the phia, recently introduced a new mod 
endless main, and air and hLiaterlals el low lift truck with a rated ca 
are drawn from the machine, through pacity of 10,000 pounds The truck 
the branch pipe into the main, as has six wheels, four 14s inches li 
in any exhaust system diameter by 6 inches wide directly 
Dust in the ecireu:t main is moved under the load platform in addition 
with mechanical flight conveyors in to the two 20-inch diameter by 6 
ide of the mall The conveyor 1 inch wide driving wheels under the 
low moving, traveling 5 feet a ml battery compartment All six wheel 


te or less, thus providing an ey steer by hand wheel with suitable re 
ceedingly small amount of wear o1 duction providing easy steering ul 
the plpe The system cannot become der all load conditions Kither ve 
clogged because the conveying is tical or horizontal steering wheel is 
mechanical and positive It is point optional 

ed out that the system is flexible to The tandem rear whee trailis 


suit any possible changes in machine 





locations and will take care ot aad 
tion: machines without the ‘es 
ditional lac ine e nece _—— 
sitv of rebuilding the malins — 
i. - 
Cs 
Saal ° » of; - 
Grinder Is Portable # 
' 
Black & Decker Mfe. Co... Towson + | 
Vd has introduced a new 6-incel 
electric bench grinder designed fo — 
all types of bench grinding, too 
harpening, ete The unit is port 


able and has a convenient carryl! Phe platform is tt inches high at the 


low position 


handle Balanced rotating parts are 


included to minimize vibration, while 


rubber teet are used to decrease axle directly der the oad , 
noise The unit is supplied with two form. is hinged to the main f1 P 
grinding wheels, one coarse and one member ‘ , wo , ore 
ne wit! Inch taces In addi ind ft compensating nr rocking 
Lior two adjustable tool rests and movement is possible, providing equal 
two adjustable wheel guards are pro load distribution when the tru i 
vided, the latter making It possible running over obstructions or grade 
to grind at any position o1 the clr The load platform 1 Ll ineche hic 
cumference Of the wheel rhe nit in the low  positior with a 6-ine 
equipped with bronze sleeve beat platform lift giving a height « 17 
ns Inches when fully elevated The 
platform lift giving a height of 17 
duction spur gear power unit thro I 
ee “en — procket ind roller ¢ \ oO 
Cireuit Protection 
itie cul-o Vite milt the il 
(yt era Kleetrie Co Sc lye ectady or! travel In etl r directlo 
N \ ha introduced a ew ine oO Standard equipment o ‘ ric 
inually and electrically operated includes the heavy duty driving 
rip-ftree multipole air circuit brea with a large series wo d motor. The 
ers for the control and protection of service brake, with large rea, rigid 
ecireult 1! all field The breaket brake hoe j mounted directly o1 
ire Oobltalnable In metal enciosed cor the motor end head opposites thie 
tructiol wit! oO! without pull bo driving pinion o that braking « ort 
etal enclosed with pull box and di j distributed throug} the differs 
connecting device oO permit 1 prere tial equally or hot driving whe. 
tion ot the breaker while t 1 di The truek } etv inter-lockil 
connected trom the ouree or mount controller whi i oO arranged t it 
ed In dead-tront and metal enclosed thie controlle , ist ilwavs he "< 
Vitcehboard whic ire hipped turned to the _ . ositio ‘ 
embled trom the factory rhe 1 the brake released to obtair raveli 
‘ range from 15 to 400 ampere powel The controllet = 
~ volts direct current and 600 volt peeds forward and fo reve 
te il ‘ rrent ne smoot ‘ oO 
jerking the tru 
dust! ol ital injure in 
r about 1 innually and to General oftice ¢ \ssoc oO 
ethe wit! dea co Y Technique de Fonde1 er oO 
Ph OO ich year In wag ed to 44, Rue de R ( ! ‘ 
iedical expense ne ! nee France 
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_ Foundry Activities 


Reflect Industrial Trends 

















t 
UCPERIOR BRASS & ALUMI ing its 100th anniversary The busi president, Carl Hitcheos vice presi 
NUM FOUNDRY, Columbus, O ness was founded at Oak Hill i: dent, Franklin R. Hoadley, vice presi 
recently formed, has leased part Greene county by Calvin Adams, The dent Armin G. Ke el vice presi 

of the former plant of the Iron Prod concern was first known as Smit dent, Frederick M. Drew J1 treasul 
icts Co., 417 West Spring street, for Ruell & Co., afterward Smith Hal el Laurie IK Iliac tant 
production of brass and aluminun leck & Co., later it was called Smit treasure! George ¢ 131 t ecre 
‘astings. J W Hayes is president Clark & Co then Clark, Metealf «& tary Willian | \l istant 
nd N \. Neal secretary and trea Co. and in 1877 the present name wa ecretarv 
ure! botl having been associated adopted 
ith the Iron Products Co 
Hug! Marti ident Detro 
harrel-Birminghan Co Anson Grav Iron Foundry Co reportes 
The new foundry recently orgat (‘onl recently elected the followt that production of va dium iron j 
ed at Orrville, O., has started ope officers: Franklin Farrel Jr., chat 192° was the greatest since its intro 

’ tions in the old plant of the Quality nan of the board, Nelson W licke duction by that co 

tings Co e¢ president, David R. Bowe) vik n 
2 WwW lis Co has received a 
der for a rolling mill to cost $500 RAW MATERIAL PRICES \mbler Furnace & ounary § 
oo The equipment will be built at March 7, 1935 NOPUNVILLE Mict a 
~ ntole to l 
e Salem. O ant — \W \! ler H ( ! 
\ f Valle 214 Detroi ind thie ‘ vill 
\ Southern. B ngha changed to § Indem Mun ‘ 
lelta Steel Fou v. T lah. La N f ( ix 15.50 
I ! i i ary Tallula ha N F - ' Pg 1¢ ) dl Wor l 
bee! incorporated wil S500 Ra Ruffa 6 or ~~ p 
pital to operate a fo dry d pre Basic, Valle 14.4 
‘s Mallea ( 1 l 
ce casting Mallea Buff : : 
Coke — — 
Sivvet ~ ‘ Castir (< Mi ( ] ‘ ("ity N ] ‘ NCO 
W . vith $1 ‘ 0 0 
ike ece vy completed installa Dx i pr ‘ 
. ' ire? tea ci | } A 
' ion of a eV our ton electric melt Scrap ‘ ' 
= Heavy melt teel, Vall $8.50 to 9.0 lavidsol ittorney 4 
l ice ‘ ic] i 1 ‘ He | te * 
bes ervice 15 veat He n ( 00 t Jersey ( 
he hl | al 
S ate ‘ 1 t 
N ‘ Ne Y 1.501 { 
Nek oosa koundry « \lachine No ; ‘ Ch ¢ ‘ I l Lie ( ( 
Worl Ine Nekoosa. Wis has hes N t, Pitt gh ) to ) ( ‘ vy aver ( ‘ 
N I} elp? ‘ 
neorporated with 32 HO eapital. b N 1 | vha > eorporated I >4 ‘ 
lames C. Dutto attornev. Nekoo condue co 
( r hes Chie 
te Ra Lidding Nek oosa Wi R . vd ch Live | 
Ag ltura ma Ch t a ( 
Mall < Buffalo 
Clty councel as gf£ranted ; verniit Nonferrous Metals 
erection of a new pipe fo drv b Cents per pound 
Casting copper, ref ry { ( vd Whlo ‘ 
he Emory Pipe & Foundry Co., At Straits tir 23 Ont sic O 
tor ] ' } t $75.00 Aluminum, N roduc 
W. C. Wilso s president Cleveland : t ‘ 
nutacturil 
Lead, Ne y 
\ lid new mod 
Westmoreland Malleable Ir Co n e rroperty it 
d., We d, N. ¥ is obset il completic ‘ 
ee | 





ALLOY CAST TRON Klectro Met naces cupolas conveviny pulverize 
Cw ra © illurgical Co Carbide & Carbor coal, sandblastings and ventilating 


building 3 Kast 42nd _= street New MECHANICAL RUBBER GOODS 


York, has published a_ bulletin o A bulletin recently published by tl 
o + , ' y f rt : 
Properties and Advantages of Hig B. F. Goodrich Rubber Co Akro1 
u 1¢ea 10ns (Chromium Cast Tron.” Information fe) describes a soft elastis rubbe 
is given on composition, methods of black in color, used as a protectior 
] S1¢ ] ) ve es 
melting, fluidity, physical properti other surfaces fron ibrasion of we 
P ATTERN SUPPLIES Kindt-Col rrowth scaling corrosion and cost or drv materials It is pointe do 
ins Co., 12697 Klmwood avenue METAL ABRASIVES Steelblast that the rubber can be attached t 
(‘leveland recently has published an Abrasives Co 6538 Carnegis ivenue nv surface wit! mastic tar , , 
pruigre catalog illustrating ind dé (‘leve ind } s issued a bulletin sho and spre id o1 the surface — } 
eribing its complete line of supplies rubber ipplied before th tar 00 
for the mttern shop In addition to 
: . , SPECTROSCOPI Adar Hils 
thie catalog features information 18 : 
i" ti pt Ltd ‘S Kings road Camdetr row 
prese rte on pa ern prac cer rocess 
! London N W has published 
of making plaster casts In its variou . 
, pamphlet o1 Increasil the Quantita 
tages tandard color markings for 
} tive Accuracy ot a Spectroscope 


patterns and core boxes, and technica ce 
This is accomplished through a simp 
information on melting and pouring 


: eveplece ittachment so designed ti 
titinniinul 
a Spectrun ine ot ti minor eleme!l 
: — 7 The ‘ bis 
Dik CASTINGS rh Chicago | present in a substance can be cor 


(‘astin Mit Co 2512-14 W Monrot 


pared in intensity accurately wit 


"} . ) ylis a ST) 
street, Chicago, has published pecial neighboring line of a princip 
tock bulletin No. 28 lstir its line of 


ment in the substance 
die cast pulleys, couplings, bearings, etc 


WELDING ALUMINUM \ 42-pace 
booklet on the welding of aluminum has 


WELDING RODS \ ooklet pu 
lished by the Linas Air Product ( 
New York, describes the physica il 





een issued by the Aluminum Co, of 














weldin characteristics of a new bror 
America Pittsbureh Ihe booklet de weldin I l It i med that tl I 
’ itil tna mm Clctitiie i le i Peni 
seribes the various operations in weld mal t t btain t 
nakes vossible » oO ’ ‘ 
it and lustrate weldin rods trencths i ain ateel hetwee: a | 
CENTRIFUGAL PUMPS Singlk ind 60.000 po is per square it 
stage centrifugal pumpin units ure ructilit excess O er cent r} 
described and illustrated in bulleti No n t escritv ! port t 
1S recently issued by the Pet viva iti reco ‘ 
nia Pump & Compressor C'o Kastor ho rit t ‘ 
ve 
Pa COST SYSTEM—Ed S. 4 
: ne ‘ ro } 
ROLLER HEARTH FURNACES I oad May ‘ 
VW S. Rockwe Co 0 (hurel treet nha put St l older o1 ( 
ew Yorl has published bulletir No iol condensed oO na ] \ 
! elect rie ind fie fire or tt! exec ti\ control o a | 
' r hearth furnace for « t lou nd | leveloy ( 
heat t ent of meta Various fea 1 fo ! vs 
t of the equ ment ire escribed ! or oO! ! ! l no 
' rd nd r oO \ 
ries NG SlEV ES —Newark W P ‘ i 
( luctio oO torrapl < I it \ oO oO 
‘ ( } (‘o ] t Yeronga en ‘ 
irlo Sizes 0 hot na T ( } ! 1 ae | nal 
irk N J ha i ied a folder lescrib 
isti Information so is DI : Steak Cie io i ha k 
t test eve hake! i 1 it lime . 
1 o1 the ‘ ? oft t+} ins roo Ipplies yr bot I oduct 
ot rnerle test eve The fo ] 
na n «ai ind ! i\ tab b ] non-prod i\ ! I oO 
el conta considerable descripuy i . 1 t} { } 
n pout it res ! prese ed I oO t ved « irae 
noatter table ete ‘ ' I ' 
— :' ; HEATING UNITS—A bulletin No SAFETY CONFERENCES — | 
J { irnisctnte ‘ ort 
wane ING wenter h a Cor] CA 6 recently published by Edwi holders Service bureau, Metropolita 
l uke as ued entalo oO ‘ ‘ 
M i , e, has } 1 i Bs HW | Wiegand Co Pittsburgh. deseribs Life Insurance Co., New York, has p! 
’ enti ge” ete el ‘ ‘ F . 
ntitled “Weld It Wel rh ita electric heating units of the immer maved 2 new publication “BMoreme 
) illustrates indi describes tl lin ot ‘ ‘ . ‘ . 
ae a } sion type, space heaters, electric ring Safety Conferences which preset 
are weldit ulpmel nufactured by ‘ , net , , 
+ t : cade a = ie PagmEtr- setts ; nits, et Reproduction o photo- one method bei: used rather extensive 
mt company, illustrate a dozen point +) lj j f ri - 
' ; raphs show the application of vari- ly to develop safety interests amor 
of distinction of the welder ind shows - } tit “units t numerous indus . 
, ‘ ' ous heating unt Oo nN ous mau foremen and others in supervisor 
hie ro section oO il re veldin unit ; ' 4b 
rial operations tions rhe report offers suggested pr 
BIENTONITE American Colloid COMP! SSORS Single - stage rams for a series of seven infor 
(‘o., Transportation building, Chicago centrifug: compressors ranging fron conferences to liscu the iriou 
has published several information cit » to 8 horsepower are described i: nhases of safety work. the meetings be- 
eulars on steel foundry facings tor bulletin GRA-1344A recently publis! ! presided over | ome represent 
reen sand molds, discussing simpl ed bv the General Electric Co.. Sche tive of the munagement The prograt 
basic principles of good facing, di- nectady, N. ¥ The blower is recon vere developed followi: 1 revise 
rections for facing, and various othe mended for a variety of uses including ictivities of a number of indust1 
recommendations on to those subjects annealing furnaces. brass melting fur il itic mn the United States 
"Tao rT T 5 7 — ——————— 
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